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hp- 614A UHF Signal Generator 


SPECIFICATIONS 


Direct reading output, accuracy ±1 db...Constant 
internal impedance, SWR 3 db...Direct frequency 
control...External modulation 0.5 microseconds 
pulses to square waves...CW, FM, pulsed output. 


This new -^p- signal generator will 
save you hours of time and work in 
making UHF measurements be¬ 
tween 800 and 2100 me. Its many 
different modulation and pulsing 
capabilities mean these man-hour 
economies can be applied to a wide 
variety of measurements—receiver 
sensitivity and alignment, signal-to- 
noise ratio, conversion gain, stand¬ 
ing wave ratios, antenna gain and 
transmission line characteristics, to 
name but a few. 

Carrier frequency in me can be set 
and read directly on the large central 
tuning dial. R-f output from the kly¬ 
stron oscillator is also directly set 
and read in microvolts or db. No cal* 
ibration charts or tedious interpola¬ 
tion arc necessary. And thanks to 
the unique automatic tracking 
mechanism, no voltage adjustments 


are needed during operation. 

R-f output ranges from O.l volt to 
0.1 microvolt. Output may be con¬ 
tinuous, pulsed, or frequency mod¬ 
ulated at power supply frequency. 
The instrument may be modulated 
either externally or internally ar^d 
may be synchroni 2 ed with positive 
or negative pulses or sine waves. 

Because of its wide range, high 
stability and versatile usefulness, this 
new signal generator is adapt¬ 
able to almost any iihf measuring 
need. The instrument is available for 
early delivery. Contact your -hp- 
field representative or write direct to 
factory for complete details and tech¬ 
nical specifications. 

HEWLETT-PACKARD CO. 

1874-B Page Mill Road, Palo Alto, ColUofnla 
Export Agorrtf! Fro^ar & Hofkion, Ltd. 

301 ClayStroot • Son Francisco, CalU., U.S.A. 



FREQUENCY RANGE: 

800 to 2100 me. Seleclion ii mode by meons 
of o iingl© dirocfly colib/oted conirol cover¬ 
ing enlire range. No charts are necessory. 

FREQUENCY CALIBRATION ACCURACY! 

± 1 %. 

OUTPUT RANGEi 

\ milliwall or .220 volis lo 0.1 microvoll (0 
dbm to —127 dbm). Direclfy colibraled in 
mkrovotts ond dbj continuoasfy monitored. 
ATTENUATOR ACCURACY! 

Within — I db without correction charts. A 
correction chart is provided when greoler 
accurocy if desired. 

OUTPUT IMPEDANCE: 

50 ohms. SWR 3 db {VSWR 1.4). 
EXTERNAL MODULATION: 

By external pulses, poiitive or negative, 
peafe ompliiude 40 to 70v., 0.5 microsec¬ 
onds to square wove. 

FM MODULATION: 

Oscillotor frequency sweeps at power line 
frequency. Phasing and sweep ronge con¬ 
trols provided. Moximum deviotion approx- 
imately ±5 me. 

INTERNAL MODULATIONi 

Pulse repetition rote voriable from 40 lo 
4000 per second) pulse length vorioble from 
1 to 10 microseconds. Pulse rise and decoy 
approximately 0.1 microseconds. 

TRIGGER PULSES OUTr 

1. Simultaneous with r-f pulse. 

2. In odvonce of r-f pulse, variobfe 3 lo 300 
microseconds. 

(Both opproximately \ microsecond rise 
time, height 10 to 40 votts.) 

EXTERNAL SYNC PULSE REQUIRED: 
Amplitude from 10 to 50 volts of either pos¬ 
itive or negotive polarity ond 1 to 20 micro¬ 
seconds width. Moy olio be synchronised 
with sine waves, 

Dofa subject to chonge wifhouf notice. 
























THE EVTVRE HOEBS GREAT PROMMSE 


Neither chance nor mere good fortune 
has brought this nation the finest tele¬ 
phone service in the world. The service 
Americans enjoy in such abundance is 
directly the product of their own imag¬ 
ination, enterprise and common sense. 

The people of America have put bil-. 
lions of dollars of their savings into 
building their telephone systerh. They 
have lea med more and more ways to use 
the telephone to advantage, and have 
continuously encouraged invention and 
initiative to find new paths toward new 
horizons. 

They have made the rendering of 
telephone service ^public trust; at the 
same time, they have given the tele¬ 
phone companies, under regulation, the 
freedom and resources they must have 
to do their job as well as possible. 

In this climate of freedom and re¬ 
sponsibility, the Bell System has pro¬ 
vided service of steadily increasing value 
to more and more people. Our policy, 
often stated, is to give the best possible 
service at the lowest cost consistent with 
financial safety and fair treatment of 
employees. We are organized as we are 
in order to carry that policy out. 


Bell Telephone Laboratories lead the 
world in improving communication 
devices and techniques. 

Western Electric Company provides 
the Bell operating companies with tele¬ 
phone equipment of the highest qual¬ 
ity at reasonable prices, and can always 
be counted on in emergencies to de¬ 
liver the goods whenever and wherever 
needed. 

The operating telephone companies 
and the parent company work together 
so that improvements in one place may 
spread quickly to others. Because all 
units of the System have the same serv¬ 
ice goals, great benefits flow to the 
public. 

Similarly, the financial good health 
of the Bell System over a period of many 
years has been to the advantage of the 
public no less than the stockholders and 
employees. 

Tt is equally essential and in the pub¬ 
lic interest that telephone rates and 
earnings now and in the future be ade¬ 
quate to continue to pay good wages, 
protect the billions of dollars of savings 
invested in the System, and attract the 


new capital needed to meet the service 
opportunities and responsibilities ahead. 

There is a tremendous amount of 
work to be done in the near future and 
the System's technical and human re¬ 
sources to do it have never been better. 
Our physical equipment is the best in 
history, though still heavily loaded, and 
we have many new and improved facili¬ 
ties to incorporate in the plant. Em¬ 
ployees are competent and courteous. 
The long-standing Bell System policy 
of making promotions from the ranks 
assures the continuing vigor of the 
organization. 

With these assets, with the traditional 
spirit of service to get the message 
through, and with confidence that the 
American people understand the need 
for maintaining on a sound financial 
basis the essential public services per¬ 
formed by the Bell System, we look 
forward to providing a service better 
and more valuable in the future than 
at any time in the past. We pledge our 
utmost efforts to that end. 

LEftOY A. WILSON, 

American Telephone and Telegraph Company. 

(From the iSliB AnriMol Report.) 
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First Choice 

of WISCONSIN CENTRAL AIRLINES 

WI5 campletely^ equips oil gruund stations 


and aircraft witfi WfiCQX radio 


VHf 4llI'EOJth|f COM^fUJVICATIONS 

WILCOX TTP£ 3*1 A — SD wiQfr rronibnilllei'j high ianiHivilv and tarn- 

pud pr>wvf iLfppl-jp '—anch oc^nEninic-d in c impgrgt^ Vi Al^ Rcegfvfr ard 

Ifontmister COnlaio frflqueflty l^l^lChr wifh pr*y™*rta F*f 70 [lh-onrtfr!ii.__om:plt lor 

bolh preaertf givd fulUFfl needs. 



VM^ QROUHD STAriON P^CKAGfD RADIO 

WJLCOX rVFE 376A-Coniplt1# with Type 364A. 50 woil Frcmimhlw. 305A 

Receive-fr camm-nn cuilcnnn^ leleplif^n# hg-ndf^F IggdiifiDQEltirf, dcfctic <mca- 

■SCbge r-HCt ard lypev^rilfir -well. Type lA Lf Tranamilter ma/ ha inshnklfid if\ I he 
anmc cabir^^H fpr FfldLobeDdOn Fcrcililiei. 

MtriTI-iF^IQUfJVCY GROUND STATION JRAN^miTTiR 

WILCOX TtPf 9VA—Pfovldes irfnullcjn«ui ifarumhsjon on LFj MHF, and VHF, 
|yfrqij.t-nci«. Haifacd Tn -q -single ^1eel cobinel^ r@chit1grri laodMloFor, Temglg cqn- 
fro*!, uthd 4 Ironwnilling channeU combine- Iq mgLe niO&t co^npqct rtvIti-Tnccgucncy 
Iranafnillisr In htig 400 ^CiHF Fields 

WiRFTE 7DDAY. ..{nr rurnpIcEg inlqrmql^n an oH typa^ nf pqinl-lD->ppult^ 
air-bornq, gnqurid sToHonj OF llKWe-ie-^-p cammumcaEiOn^ equIpftiShl. 


WILCOX ELECTRIC COMPANY 


KANSAS CITY 


MISSOURI 
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COSMALITE* sives 

STAR performance in tfie new 2ENITI 

Tiiti Inftrnilty ■thr&a-dfld CnEiflaril# ooil Fofm n-f cloverlaif in fhf 

JiMTf of -riifl ZwuHt Telsvision Tr^wf^rn^ftr permr+t quidr tjning oi beth prFn™y 
tffed j^ry freqyBnciit? i^^isugh Hib upper tr\i, Ths unff the 

freq[uenc.y leHei eeiily p^iat Ihrough tne up$^f cffm -niid In the 

lower care ^ . . AdjvTi^rig tke frequen^ai* of h^ih witli tk® 


CoJi^ult u± on the nvarty uifli e^ 
CoDFialih jk>w t^t pheenITe 
tybhfi^) in tttlevlilan aed r*dio 

Pff1ie:lvBPi_ 1^,- 


^ClEVGUND CONTAINERS 


r^rnE JE-ifUrii'-P 

wfm C LMHD»^ LIhll. I-I rL, OAIOEIUI, DhnAP»0 

1.1 ■gstjsy. i.\M ^I. liS-t oij-hce, h.j. 

E. r r*< ■■ iHEI J4lSaCIA.iCI-. *11 PilMATtOTOH Art. 
W%±1 b^MTWVt. CChuJ- 
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The WDTV 


FjEi-P-aittEtfCTil mcaaDPerrirnti. with 
tbtiT txtreoi^ly rfivcaLLug irJchfrtiati-on, 
art faJiicislarly iiuportflin sn 't"V 
bro^HkBStin^ taday, prpvirLitig not <iniy 
basic opcrationfl] and cin'trBg^ data 
Ihe ilaijOBp Kit to iJiMt sCnrlybu thfl 

cjirrcn? allncattnua prtiTaJea]. 

A ttiudy of (iJveTaff^ ^ 

WUTV, Pittsbureh, Tf^rntly cn^i- 
diKfccd liy RniMirt P. W-* *ts™uL, J. P. 
O'NcllF and Herbicrt Perrdl nf i?u 
Mcpt l-flbfl TCLcarth btuI WDTV, iirrt- 

vidftd ijULLE ajl aBFCJTinicISL such TI^- 
ffij] mBtcri*]. Tbit sicr'^rs of tciu ^trc 
tinustipLly Ihoroughj anvnhirig b tot:il 
□f 1,1^ fitld unca-surancnts b?(w^EC1 
Fchruarjf j® aoJ Marti i SS. 

A3t line ttaLs wCTC wsth K reccivsne 
imctnna hHglit oE 2^ ab^ive die grcujnd 
and fl13 lyt^K p^i^ciwly on eis^t rsdiab 
apprQ:LiniaEcly tiniiciTiply spaced abpiit 
tlie cjansmitter. MKisurcmcnts “wct^ 
made al oluaccc poSnCE- As has 
bfpn pobted nut in prcvbi® rejKjrEa to 
Ehc FCC, tEiifi typrf ^ibfiaBUJcm^r 
makes poEsi-hl^ Ehe stady *E ■corrclritii]i: 
between ihfi uorrain and Ihe F^ived 
BL^nal. 

The Handard WDTV iTanErpittcF 
was np*d diaritl^ dw test^K Ihe equip- 
trtflut ^i(h * 5-lcw peak vidto and 2.3- 
tw -audiOn "f^ antwiTEi 

with -H pewFE? |rain uf iuE, providing an 
irp kA 16.6 kw for the video a ml S J 
kw for the aiy:lio- Dip1™r ethtifiticy 
wa-s ind transjtii&tioci line eifi- 

tieticy. 

Ruicivin^ ^uLpmenr, m&uciieii Lii a 
2V^-ton Kls^ con-^aEcd tw*ia reedv- 
a field EtrengCh nirter' and snund- 
ard dipole, siirnaL sgeneiraEQr,' <luG-b£Ild 
SFltenna* (niCy-tnpL ?2-ijlon diLal co- 
BjciaJ uanfimLasioii ilnCr twcn-ty-eifht- 
f«it c^JFaps-ih&e antenna miv*t, Hx4c±a 
cameja and built-in: I fiO-^yLk. 

5-kvn. |FifT^ra-tef_ 


MfrfhE>[f of JifeiTi-ur-aflIrnIs 


E 5 gti( appr^xrmateljr equ] - fipa^-ed 
eafll^lJE were laid uUl eitiBnatitif from 
the WDTV iranHnLtteT, The tsacT 
42 Liuniha w^re sdetted ErciQ a eonEid^ 
eratioik ejf population dEnaitaca acid 
inn in arteries ^ travel. Mc-BSUfCOlcntE 
were at interaeeliooE. oF r™di 

vH-th ditK radialj. at epacitc^s of one- 
haJi to tws mtlca, the grwter spacinEs 
v$ed ml iK« e:Ldeniides of the 
ladialE. AE each eJEJEter iidant ai tftasrt 
three TFi^^ureiOeOU we4^ -niade vrlUnfi 


Survey of Signai StrifngtK ot Piltsburgh Station by Research 
Division of AHen B. Du Mont Labs and Personnel of 
Broadcaster, Reveals Many Vital TV Service Factors, 
Which May Serve as a Basis of Approach in Future 
Proof-of‘Performance Probes, 


by RALPH LEWIS 


a. radEUrs- .of apiFroibiatdy OfW himdcEd 
Feet 

Ah^K Lho north ladiaJr isicafiUf^- 
mtititi wei^ ma-dr {in the iwit rccciviEijg 
autcnjma at every point.^ ft waa found 
rtnJ. Etari^tinaltj, a linear htiffbt-r^ift 
r^latiuntihip cxLtts. _Xbi^ BEatciucjit 
myssL Boc he c«¥&trucd'‘tCi meiii that at 
any gfiven location tbe ftccivcd CEgnal 
la li nearly relit*d. to the h^iaht di* 
vetdviil^ arjtWT,[M hul mdijer LhaL UlC 
mtdiaii 'vulut: of ^ Lif^ ciiuubcf oE 
IHW-SUrtinrjLt!; will te spfiTOKiTnattly 
propoTtH3H] to the antenna lic3trht„ 
On flil nEhet radiats rB«suTflrrw:nEa 
wTETc niad^ only fit tho 2^' hGiffht. 

PFAHtfiPE 

DaTijlg" (h* einLi'E iutvej Ibt traiia- 
TFiisskm liihg voLta^^ at the transnaitLcv 
was monitored with 4 dirnk rKutifiti 
ifbd a rocordin^ TREter," An rFBaLysli 
of the tapr incjii^atsd that rq Bignihcanc 
Y^riatinnN cnDauFFcd in this voltage aC 
any tioit wIscfi measuremcats wrrr 
icLuaJly being taken 

To arrive at r^srdts which enutd ht 
cKeelSoiI oj iiVErag^i-type, very EJm- 
plc dipolt fiHtenna waa cm-pSoyed wnd 
IMS attempr was liiade <o fiTMl the htst 
posEPhlr ErtratLon n.t c^ch -cEustaf.. Of 


?HiirECr*FLtrfr S-jb DDil Du Monr dhi.diaiii. 
^E^i M-Ea: '^ifnurBic.^p -CoVlt 

*Ml>Jei 1 -E-lS KtlWnimnl? 

^Du H-eui c^pc 7^. 

?clalL 3 rlLciJ anai^iii -e-F iLjj bCirUt kdlJ r^> 
timrliiiDi oUlLid 7 ;d !■ Chh E-PV^b«n 

"V KEniiElb HurLtri uF Cenilli UIjI^ 
Ijlwi^bWP M, i-hi WHliiHiai U-nreiu 

tiF fiiauJhriJi ond bppfvri Vj- Rp^F#>t^.£ C or ehf 
Ad Hue. C^vnmihLi^ pcptri. J^k CotiilVIU- 
CATiDF-a.l thiE rwiLlumEni^ viJ nirl 

PBjdqycEl ia Lbia r^^n. 

'Kjl^-rllBt-Anpui 


the totil lili+E iucaBurcmcfil 4 , iib 
Rhort-free pkntres were cla^iifLtd aa 
wukr good or excehEiit, Where multi- 
path condibnnfi Qjiiated, piocareE wet« 
qlo^ifiEd 2 ^ ElijhL gtio?t or had fhorR. 
V^Ltic Ltiia uomcncbtiiTEH Sh^ received 
picture qualily wasr 

WfHii ^lyd OkAif eibul 

zi% iD?t a?ti i% 

Obviouslyr the m3taJtati<ML -ot a re- 
cj^lvlng- ^aitcnnA lifitiug fi Ttaiionable 
am^kinL of t£ai[:i and some frnnr-tP-ha^:k 
ratio wouLd bring many oJ bhi; wsak 
atid good pictiireB up into the cKCEllerit 
daSE -BTbd would chntinaie nlany oE thc 
4]9gh.t frhcdit ^Fidicions. 

A seenrjd emiat waa made l-o dc«er- 
■nine the nomhcF locations wlthsti 

thu thaoretkal primaTy mM Ecoodwtary 
servir* areas actually receiving pri- 
Tpary or Eecnndury ^cftkc. Of 5fl? 
msABuremems made withm a Uieckrei- 
ci] 3,0W uv/isfi eoiitour^ 47‘f^i actually 
cMcecdcd uvy'in, OE t.Oftl mcas- 
UTfnirnti nrade MFithln a thcnretkal 
SOO pv/ra eoBEOuTp were fomid to 
exceed 50D uv/m. 

Th«M pcny:tntlgi^ father low, 
but thla wai due lo the fad that a very 
larg^ number oE the roadfi m whkh 
maasureineBEs waFc- iBojje lie along 
rithcj deep riv& vallcyi, wlhireas 
niuEt of the PittEburgh Eubuebao jcsi- 
dontial atcaa are Located on die hill 
top*. the&c figures 

Ij’pobably give a gather puBslmiatLc viasu 
of thi- achiaF up^Ee felevi&iou signal 
iti the PEttsburgh area. 

A detailed study of the reaulEa d[&- 
elosed LhaL whetea^ -nusxFJPcrnrnts 
TTi^idc ill the M^w Y-mk End other Latge 
prKrFXjpolctan areas liave frequently 
fJwMvn tniiBidriably gF cater devLailmj 
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Kapco GPEFiAriDJ 4 , vfhU^h n 
ir_w WEB COfl&jdU'^d 39 jiLEt 

dr uperliricnttl idtefl and 

then LL^LC tHinjf 

i«d in inRj>j pcrvkfi a-t a major mt- 
dibni of tciTiU.c:i, IckIlly quitQ- a fall-- 
jncniber of the art, willt its 
bigfily jituhcieiit Sirkinn -CcataTc-Ji rn-> 
aniinnmiy MclaEmcd. A stritir^ ex- 
ampk oE thi3 wdl-dcsarwil 
Epjj^arx EH the pdlke a^encicB, whkh, 
in Uae ntdid_, f^lt tlmt 

Ewo-waj^ TEMlifi was a toy. The pLeLurt 
■ceftaihlr hai rhpng^, for tmEiy there 
are over 44,(]00 aelive poMor r^dia 
ilatinFis- 

An enligiitcning bchiblt of dii& 

bitercFt will bo fwjnd at tbe 
■first Ncvf TTorli. -mcotlni^ luf th^ Aa- 
sCKiated PaSkc CoETrmonlcation Qf- 
ficcfifl aE the HoteJ Naw □□ 

Auffr^it 30p 31 and September E, 

Vvhere OLxny wLI] father Cn di^UBB 
thelf pfObiettiSi, iidlal eItc VATinuF fK- 
hibiEE oj^d liEten br Eo EEEi aasortuient 
pecHnont papers on poike radio. 

C^bimctitlniir cn (Ilia ipteTos-ti'^g' 

fwrna^ioutr in a letter to ye ediUjx', 
Nrfil Jaetson bt th^ l^rtnpit Police 
Oepartment and editor of die yiPCO 
ixyi ""Taduy pofL^r >rnni- 
mnnkation^, or perhaps ive shciuLil sa^ 
polio? mobat? pn? 

quite different from the ti^rly rji^yx 
w\v=\i 4 poE^c d^T^Ttincri oetbfilLy rpn 
a'n arniAtoiJrr slacion to s^ekI 
lO- rnOvHr^ auknnnhilef- 

''It took OOUiagO ajtft lenD^rlicviv 
OTercnm^ Ihc natoral and political 
obstacles oE ihe day. In iaci, 
yt/irt diiptcd bcEorc -our poltr-e drpert- 
meTit launch^ Ihe weapon that looo 
ehanged dbe QpcTii.ttmt of ocir aystem. 

^A Icvf years agOn polke radio ^aa 
a feeble factor, but today it is a xtrong 
eknrent in mobile radln x^vL?r ^nd 
whrti tluc \icw FCC rales go inso es- 
lect, it wi1] iHcotfne an important itcTn 
In the pEibtio ufdy niidio- scrvirrs. 

“'In the «r^y dpiyx, is police: mobn* 
radio grew to laj'ger proportinnn, tb- 
■variobt nfapiftnitnti rcoJizAd the ve^Iu^c 
ol Cioopecatbon. Soon adjacent towns 
wrre nuonllfiriitcf 4Hie Another and the 
TtsiflJ^ gf jfCMF^] bFa^icJcafil& wtra very 
eTTectlvir" TFm rccoffnA™ /sf■ polnt-to- 


poLnt UE* aLaitlnn-tia-xtati-Ofi ‘v^'-orh was a 
great help to polieinjf. Ttiis {eatate 
wna LLpprocaatfd by fh? FCC. ■^^ho 
therefore mLlntlE^I Lt in eJi*; i^a-^ rnlfK 
^hacb are, by the way. highly f€- 
SiUclfflt. And tw:]drn(af|y, with the 
new FCC thIa In effect, mnbJlE raciin 
will havr reached an extremely stable 
positkn. 

"Sch tnr tfeni" ■ytar, ppiipnvcnt raana- 
fseturers havt announced many ad- 
vahJLtfEi^nES, ]9rtioLln.rLy fnr ndjac^nt- 
ehannel operation. This imLd9ULi| de- 
TtLijpmcnt wilL provide nwro channel 
ntifr^atiem with Sess iiat4jrfotancc. Il 
w-lI 3 sijgin tafco itj pl^oe anKWTtg the 
oth<r obtstajtdLng davdE>prneaiiK, xlilIl 
39 avt, sqnrlebj selective caJlinp. etc^ 
L"Tm T^Kt b>g step m polwe -enmj 
Tnunicatjons PiiglLt iiwlude faesimik 
atjd mnbile tpe-in. CertabiLy th^ trailS- 
mlpsinn of photos and hBndwritmg Iiro 
Kxtj^TtiEly validtil? in pc’itiee wurk and 
parnciilarLy important wotild be the 
cr^nsmi^ion of fipfreTprintE on Pin ™- 
latfcd soato. A recojil ntaeiing the 
FasteTn ]"oijr-£U'te APCO ^mnp saw 
an tiifaclivt drmonstratiem of tills typ^ 
<if Eu^xlTtiihr transmbj'inn. 

"Tha psa oF 4 microwave system 
with Fati^Linllr shniihj pn>Te extrnTnety 
useful and perhBps erubl? the iti^alla- 
lion oE a tit:Ev;cirk ^EnOhg riLitaonal., 
^atu ami rnunbcipal systems Such n 
cjEtvrOrt vh'mild pr-Ovt ]nvaji.i^l?1e htmE 
contribute njbch to ?he mainfenauce of 
law and Uriter in nuE* Isitcl. 

“VcE, motile ooTfintunlcfitions have 
ceilainly come of ag'e And iiaved [h\r 
way fflr the sich^antiitl strfngtben^nj^ 
oF law anfoneanwhE ;ij^t:ncLcs tEiroii^h 
tyut Ehr c4>irnlTy.'"’ 

Thanks, Keal, For so uEirtiprehansive 

a T-epert. 

Th« Atlacal-Fvrr HonFFjfx 

Tuni^iL Ai.t.-/M rgBTANT bcuringi on 
ihr Hfif nnd tdi/ ahannel piupiosals, 
Ong'inaEly jchiedulrd For Aug'USt 
kpv? hce^ pnsiponnF ^ill September 
in view of dw barrage of briefs 
■witicb ha™ pomed into thr FCC nc"- 
ite?s. 

JudgiTi^cr From Ihc nmt j|iiuLilty 
of rapOrts aliXii^Jy rreniv^'d, il appears. 
H.^ rf ifit Mssi-nnF will be b^th Itectic 


and: at IhK r(nmd-die-c|nr4c ‘Vecy-long- 
wreh type. Thcri' wUI bp iisojiy -vi-hn 
will appUaud Ibf proposals and very 
mnny who will tear Fht pLnn tp shreJa. 
Fie fnrt. rlic FCC Ibsr .Association his 
indicated that it wat| .xtcnngly <»ppnsr 
the iitan on ttie premise that it violates 
the CommunicatLoiis- Art ivhkh xtipu- 

bCd that ^Jhic^taons must he b^BCd Oil 

^erneod requiremeitts. Oifttfr |^<»Lp9 
have Siateri that Ihr pnwer rcqnirc- 
TTirnte ere Coo aigrd, partieularly for 
llw smaller uiiiul-cipaiiti?^ wber? there 
might be otily several Lhoueaud inhahh 
lantx whjiy cfitsiidy eould not support 
a h igh-po^^er ed ijistslEatLoii. Srilt 
dtherx haTf Sndicijsdl th^-t l^c alloc^- 
tjon of htgh and low-hand feeflitks in 
uOe aTif.'L inigbl ganse e^nfuKLCTn ?Tnnng 
■ronmniet^ whn would be pucj-led a^ 
to Mrhat type 03 T*teiver En pljrabtLSe, x 
Uhw band or or^mhinatinn type. Sucb a 
purchaser might wonder when Lhr i^fif 
psTt of the enmbmation receiver wgoSd 
bceoanp- uNeJiil.. 

ftoth the lM-04di:4sEera and manufac- 
nir^re hive admitted that thus Car 

Cnoimercial nlLrahiglt prDgnesa |iaS 

been HfiiLite sbw. Very low powers have 
Iwen used during C«^s End the possl- 
btllliel <:>F DChEeviltg very tituch higher 
outputs before i'ht year is over Arc not 
tpi? hrl^-hl. r''iiirtFc:R.I iiltr^^iLijI^'h hr^ii' 
casts appear lo Eizajty to at Least a 
^^ar -jr two awa?. 

Thor? Rrems to be b generil ip- 
pfoval for tlie irse uf the 2 'kf 4 ikl 
aflgcarian Elhlc jp perhaps * E^idflp 
which migbt be employed to EBoLUlaCe 
d^KTinal ajiEf^i>:>ii of higher DhAnrtel 
aTeas as cornfltlons pernnt. 

^UL~]i 3E1 a.p]^roa^h pnirld Hllriw the 
immediale iEistall alien of ^liona in 
sirateffk flncHs &o Ihit tLtjfflntly neoied 

power and prOpagiLti-rm texCx -cnnld br 

cOiidircted Tom Ckrfdsmith, Jr,^ of Dli- 
MonE I^bs, suggested SnClt a move cbn" 
ing the lirgi rngB lasB ywiT AIhI UgBin 
dijriiLg Ifte meeting bi C'lfiicagin. 

M^ny 3t these BcsEions thought the 
general filan wae very Logical and 
ahoutd he Rdnpted early so thgt a defi¬ 
nite nlCT^high policy could he ustai]- 
IJsJicJ, a poLicy, vrhkh ha^^d on. fartuaJ 
exhnUHtive teats, wOuEil prorlde X 
sturdy boa-ix nf ptiinTiiTif for tbc fu^lJT^.. 

—1.. w. 
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F'ietd Caverage Study 



p-mhjH jnii §*14 HrMph l imAJL Pi ind fckHirHinll i1i41lfl piiPVHyrP uil -cPTife radiui. Thu rii^viiraii ■ t-iiQ IPa 4 i 4t 

QirCii¥LllE. was ^ntrwrt tMpWit Jflrii f^Juil J. Thi ■hicwib ammm rrfiL indlnlp ibp dllMnrt ilTftk 'MTUTV ErhaimlC-Ur TbE- it^tr drJLulp irriJ- 
Mrfl Ihfr Ihviplilrb pbiTC. tcup iib LmhI fm4 ^4 OrdlMt* lb+ n4H Hi-tB^ll ^4 mlM-riulEh pfr mriir. Jhm F^nr Tartii^ of rtMP ThfriForV. 4 

pi‘«iilH «l i^dlia ^ I l4^Pi4lilrdi tirEh (air. ClupUr pvcvti ara iLe-iti lE tfciir Kte«l bcanuTif rv|v¥i|ju iTid -fllldUE^Ii ifiat iba ravU. Diratr^ 
ahiTk e44^ El^l<-r If DET cba ^npb. r%» #fvtfll 4E l]«u lEPPn^h FTHiWEd qE IIhE duitar ara ihawa. A virtiifrj |B#a l^nn tbf 44ErH1 + 

■laluEi wmJ EHi ^IfAmniHl it# Mnncdni b-Y liraJihE \kMmM. Bhueuia eH aE-lram^ 4bE- Lti‘ri!ib, *■ iba m-pa bEEPPina 

Hmurid pLiihLa caEvut br ar^EPad lo* lHdl#qi :4 L-fM L'tl'Mh #4 vtibid Hh4tit&- li -^-iU \x -KiLad tbaq I 4 vrqp r4 Dih^ brilUra^ 

driirla aL E~u -edsueuLiv* rheJe I* df^D v|J|a|i -LEDEEbl^d bir x hifb bilL DItthjueCt, tbE jtPEEdh^ tint IOn«#Mlnii lh4 bii> hklAil xlEvUlla ahlaLui im. tfaE 
tnllwi- Liu-i. a^ rKMMb4-10 llit »TDb4hla ki|b a^nd viliioh uMaU Mve ibl4inrf W 1+4 WII. Thfc ee#id li liaa. □£ -eottee, in jdauq. *f«Er* ^jvpp^^jtlvh 

rWEUhOvrHri “iTErT mEda <in hdl vi^ |iKF4rHi>l By L dt+p V^HE^T- 

Jn E4 tN tbEiMtf pl4EL±d, Mmm Emaath aErih ^Twwn4 mm Wl lErMfllfi- aP EiJiyIilrd hr Murbin'a e«t 4 e, |e Ehman jr ih- T>ip oE ibb 

Ihlph. For sompiE^nEo, dba EmuEb af j^h A444d flald EErratl^ la carPEdE^ by Fil>r¥a I d rba Ad htu EOMHilErt La *]Ea Ebuwn. An can ba 

aEED, 1hia cnPEh^ian |H 4b0 rtriO d •AmniKi S ckmuUm aqLr In 1 uwf dsWfMO ll- OJD^^Hd iiiliriJ hhrfenilliE Iw E^iadE \jiMg rvihkln jbriil4VH 4ir>H4 liM 
*td a ^Tj jl^ibt inEciaEa eb expe^ebJ iilMl 4U«B||alll in EbE aaEunitapy End kpin^E aPEn. 


frxjm the th«>frtkal short dibl^ttQS 
Ft'-iim the tjanKcnittrr rhan |!TCat€r 
dibtances^ rtiJE w-bk n-rirt psTiic-ulaHv truir 
]□ tbe rirfEtuT^h aita. ili^ ti-f 
New Ygit mcasgr^Bfii:^ rhib GWWii:- 
tign has bccii bcitig- iluc 

ifl the hcaviFjf built-up artfls dost to 
111 * LiitiamiLLifT. In rhr -pf thr 

FittEbur^ mtasttr^rtiffili. 
tlie ibflnKc of l^ifc biiUdings b iJte 
senondarjr sffTlofi arna ix mtirdy 
Eiantcr-hal+iTiCTd ty Ehe V€Jy liilljF csr- 
f^\n. CoiaBeijueciiJy, It w^LE ^‘giind that 
tile TlffTia] Etnen^Cha, as ft function of 
distiifloc, ftCljuBiilJy TO-Tied wiocEj' 

tkrciqfhnrjt the COtift afe:L. 

Ssniipli- C»Enpji#sl-JAi ^4 

obtain a suitable ■CObVerB.ion -fa.c- 

t« fiwta micRivnits Jl Ihrc receiver 


mnniraals toi ftie field sLreneth En tni- 
ctowilH jier raeter, iwo locBtirins i^crc 
selected ac I^hidt a inLiiirimm amount 

□e rdlccttpn wsB fKperieucod. At each 
ttJ tISKSS Jgg;iti47Ilt tflfl field btfcrt^h 
'^as obtained, by nicaiiirljifr the -vnlt^fe 
r*rcd™i a FtflJidaTd dipola atiJ 
rJividiop chl^ v^ilqe by ^/tt ^thc effec¬ 
tive JesvstlfL a tialf-wave dipoLe). Jn 
carli UPM the field Strcfiftb wia then 
eonipareJ CO the vattLL^E- TnciSLU'Cdi 
The Aver^irc ratio lltus oblaltieiH ^la 


n-a Mnnt rrmEtiEltli-1 if\\ tbil Mm hHiJxLb 
E^rtli 5 rwj^ wajve- cunei Ji eopE^citd by ibn 
Ad Hoe E^pc:fE fUll EPmw^l- ApErnil^l^j 

t±ETain aa ipc^rnbr 1 * rtibr 0 *»irfit 4 r?d bii 
iHb TSJtihapfb -irM. r&** I'Im *rl IIJ 

'Mhb %-y J Mi^ET riC llaiviTTefntUII Corp. 


Wh^ 

^ fielil strength ih m^rT^vOcIcy pCJ 

nnetcr 

and ^ 

iT = vnLtjijr^ at receiver tcrmijiafs in 
JtiicjOvuEtE 

A liibun-kJTy serup [o dctermin-e ttic 
I'dn.tio'nLhLp bct-ivecn v^lt= 4 reB incii*- 
uiTKd on th* Rclri tirength anflcc -and 

f«t,t sytic jMk vDjiLiff?? wa? madtf'j 
calihracion tchig; TtiB-dc cor hoilt tsbf 
pattern and. EirpLoa.1 CE-Jevii.iLifi: pfograoL 

[t inemd thBt the LuBtimnsaitc tcsLls 
obscntial ly padaatal jev^l reapTeUesB of 
Tnadut^tioni 

Ai: tbe RMA Etajidaixi^ ojjccify that 
this voJtajre is to be O^S thnaa lync 

iCofttiffurd Dw 12 ) 
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CAVITY RESONATORS 




^arw I 

typlMl 5^tT. wfifwiyr t4 qh* *4ii 

:^Jd lihrt tl 1bBlta|, ^H4d tm UIh bvitnm uJ EAfinsaid 

^ ^rtlqj. pivlj ^i tbfi 41P Th* 


Pig^Ti Z: 

ExbiridC f hfBI- ar lhr#P- fVP*s ^vltlai. Tti md J n iia nnMr 
l^v#ri li W^ntt *J aSD in IB>b jxc maA 4b* drtn Hi 4b4- )rh ■!# 4#fltrw 
hr rS id 4# EBE. ThI* ""rf hp« ■ .^picJlv pl"!- -t 4hr pd uf th 
-Ef-n^HlDr E* ^drCtii ^i- ainicb. Tb* ibL'f Mian 

^ 4H Wbd mlB. 


A tA¥TtT HEEWN^TO^: in TlTcctE«Ly ^ 
very hisrti 0 prenat whadh Dap. b€ Ifl- 
aertEd kbCQ ^ laElc, iiiHUJecting liVF Uaus- 
ibiLtcj OT rcceiTtf witla the Ans^njv*- 
Whm 4frv:isnpnf nach a tavaty, 
claJjiy fp- irci^UfiftdE^^ 2 D 0 mz^ jt 

LE rkstfEMc 19 Dbtaiii the hilch^ 

EitJe S3 Knd riill iu ffltduniciE 

rll'meriiiun!^ xIiulII. A abort j^ctiati oF 
M codixa^il lita^ fiti« quaricr-wau c ]tm§, 
a ^BMFr|fT-itHa.ne muHy^ Bhorred -wi one 
end erd open on the flllwr wnnirt 4::on- 
tbc $in^]icu CAVky TOB- 

coutor. At tba hi^er Irequenoica w? 
are not &o onich lintited by,?tiin=naanna_ 
In »[^«arb«Kwate Lbf 

etrtler ecodiKcor of the coa.n Liiw if 
made out ot copper tubing dwEd on 
iht bottom and L^i^biileil Iq IIh. ibort- 
EOiT plate at the top of tht cavity. Tbe 
Duuidc oondiELtot Eb made from an- 
□thcr IsrgE enppar tubbag^ oi dLardttfir 
abiEMt Uhfiie Uni^g m lar^e ae the eenter 
oonduelor co nbtiln the [ypiJinmTF 0- 
Tbf oojtfjde luid biajda coBiductara are 
connected at it? top th« [^Ttty by a 
abortingf plate^ made ^bo oE eopper 
and an Irmilatang matcE-hJ of any kmd 
» UKd ta btiild tJw cavity. To pro- 
Twk Irequrmcy Bdj^l5flnc^^ ttw eenter 
cCmdifctCit eOEldaBtB of tWO t£t€BeOpBd 


tnbea^ oird thuB can be cloneoted iiifide 
tbc eivity by toTulJif ibe tuningf ii^d 
bekbtE nlatiE aliOWn Oil tfie DQp of the 
cavity. It i£ ncce&tuy W provide tem- 

peratqrc. ^Oipcnt|Lt[4J7i: aa 4DxxtEr tlly:L 

Lhe cavity, wJdcJi iMLf a very high 0i 
will iMst drift ofi fTeq.iwncy- IV clu 
EO, 4 earefiil stoibp nrusB be rpaiU of 
rTMtcraala tO ]Km[;>±af a. Cseuttf fQd| 
wKieb adjiietf. die E^tiglli: 4>I the center 
cooduetor, and die traekeSs whieli ^p- 
port the adjusti-F^ mitp. The prpptr 
djttacruiacii^iioB' of dtese parLx yLcEils a 
CcmpcLature eoiupenEaLjon k 

Bq^f dut m riuuai ■d pErfaf. Tl adB Ti Hr* UtiE 
tfttfit iruiiltfmm i ifi x U -ih & K Te. 



c6mparaye ivLtJi the itabilEly oE a cryi- 
caL controlEed-OBciflutor. 

Tc coopte tbc C3.viiy tn the euttide 
oCHaci^ cofidiictors, two loopo are Ln- 
Berted into- the caviiy c3ci±e to die 
sbnrt^d dind^ adi loop is sofdeTed tn 
a standard ealik connector. By chang- 
jng the siK oE theie Loupi, variahlfl 
loading of tfic cstity aui be obtaLnrd. 

"CJncalf JlaaFydF 

A envity inHErted in a coasdal line 
can L? diagranungd as an ^yiv^lent 
Itirapcd electrial cirbtut; Figiart 3. 
The cD.n be amsidcred os n 

teaotiEijl: eiraiLt having an 
difetnucc jLa, ^ cipaciturjct Cc^ and 
losBea TcpreBefitcd os o T^siotaPec R*- 
This leri^f-rei^iELE oareuLt h eouplcd 
by two LdfjJ energy transfornim-E, to 
Ehc tvwo icncfs of cOajc IlilC. VVc 
ASiiunje dui there is no loss ot ttic en¬ 
ergy in th~ triifLdfoa^matapn proeeBB oitd 
[hat tero Empedanoe is preseofed by 

the Idrai] lT3JLiJbrlk1cr wbSiL lEB B6C0D- 

dary ib [jpen. This asEUtnptli?n ip i^i 
elate agTEcmEnt with actdal fUfiaBiLLre- 
fiMtit provided the loopa one designed 
property- If tliE cavLiy it LnsErted bc- 
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Kl^blV I 

Thcf^ bO|>f Liwl l&D-mc HibhlLf AlCIITiL 


F'vtyrw I 

Bvlia- dE 0 l!> MhloidPil 0 pE -Fvnui piMEEl^b hM- 



Design and Application Features of High-Q Circuits 
WhicK Provide Unloaded Qs as High a$ 11,000 and Have 
Been Very Effective m Decreasing Spurious Radiation, 


by HENRY MAGNUSK 1 

C4iJtf nH«in:li D^Hii^Ttprwt 

t^AHWiijniealiDfii mm DEi^tiieri 

ifiplEin^h IHE. 


iivitcn a ^nrtratcir p/ po'^tr -ind -nn 
rj Loadp a Jti^chei- ibrnpjfcficatapn nf the 
ccirTcipotiditfig €irc4iiC IE by 

nbiitriivf the iitol tnuifo^iOMPB. 

SlLCb SiFnpliftcn.tLDrt appcBJB- at (b) 
FL^re 1 Of Cfjuri^, Ibc impcclance 
valiiA Ly LLTirl Cq in thh^ 

wjLI be dtrfercnE jtwi the dmuit i15aa- 
tra^ed- Tbej havr fD be ledEiced by the 
icp]i-|]p anil atsp-dbwn ratiofi 03 the ip-* 
piaE and ouEjKit tiansfniirtrrs. Eftl^e cav¬ 
ity iB at rPEOnapcK. flijE: inip*dacii:i= of Lc 
I? ^nc^llcd by C«yMtd Lhe-coax line sees 

Pn3y a khijI] ifesc&tajwe, Rn, whkh cor- 

t-espoc-ids to the Iobhb of Ihc cavity- Tp 
^□ eral thi; TeEi^-timcb ii aEruJL in cont- 
pariicm wiiti Jbe ehaiacl^eiftBtk imji^- 
dance of the tonnecting cables, 
i,qi|]mtntinj[ thr vaJnt nf Uvt reaifitaj^e, 
Ftp DP the insertion lost introdiKed by 
Ibc cavity^ we must firM ajuljie thr Q 
oi the cavity^ FrPm theoreH-Lcal tiblci" 
vfn find that, f«w cyampJep fop a [SO-eoc 
ca-vity wi.th ]0^ diapirter ni the o^Ttfr 
e^Tid-uetor, a Lheopelieal TaJue of of 
an order ^ can be ^bfairn^l. 

Uatofld'vd' §i*nt^r*mwkii 

"fl»5 m5i[>i|TTme^iti %bQ-w 

i^ood a|^e«iifient wiOt thiB theoretical 
'pnlif=, and imlgiwfcd fl‘s erf 1I,0W have 
been aetnaJly meABuyed. The ratii] oE 


InarJcrl Q Lo btlloadol Q ot a t^Ttty vrr- 
tUB inscftion Iobb, appears ip thr tupve 
oE FL^re 4. For exaiEipte^ IE Cfic inaer- 
irofl ]oBB ppesHitPd by (be eavity lo di-c 
coax in whn:h- it la htiePE&l Ll 3tfb. 
th^ half -oE the }KJiveT fj-Diti the aoutctc 
Ik COnbLiPtMd by fbt; eflvify, flnd tbe 
tradfliE 0 wil3 br. aboul 30^ oE rbe 
uploaded Q of Lbe cavity, E*or a t-db 
insertlnn Hass, i3w Icmdefl Q ie otily 
nboui 10% of the pnloaded (t, CThss 
curve shows Ihr. ipminnm h'uicrtiOH 
a=;sidtuii^ Ibat a flal itnpcdaiKic 
mitoh bEtweesi the ^fcrijcraturj the uO-« 


iT?rqi»Ti, It-T-J-io EnEi*i-ffT|.' 'HnHbeol: 
UcGcuw-Bill. 


laxtB] Mjk and tlie 1 oa-d eaiscx. If iniili 
a TPatch i^ rii 3 t mniniLajEit^d the htiHertiOTt 
\^fi ^ilt he ^reatcp than tbe valuta 
aboy^Li on thia cijrvp.) Of course, tb« 

^OnstJirotLun ni th-p ha-^ 

someUilnE l®do with the insertion ]o*v 
The loops BhouUf have Che same ebar- 
aete^jauc ioLt^etbniDC die coan ial litvc 

■n order 4 b- 3 l |to Efif^rj^y be reflKcrleiE. 

Th]B y*f]fiiipenMnC ie met Ly colibMucI- 
in^ tbc loopt frooi fbi. copper atiip^ 
In Figure E »| 7 peaje ditee Inopd- tmed 
with a IC^oic cflvity: firFti loop tfe- 
aignad Eor a. waL insertion Iobx qE a 
halt db, the Jonp whkh if 

in the main fot transmitter applka- 
cioci; 1 -db Lo^ and third, J-db 
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Imp- The J-db loop is u£*ct 
rbCcEv^r s^iplijc^tioiia- Tht Q's elmI 
ri!ficin[mct cuivti obtained b^ 
thc?C three ]nnps JTC shpwTi ■□ FiffUre 
6. Ie. ‘^I]| be ncitkdd dui with, d^c J-db 
JoGp a tcsaraticfi ^urve ca^^es-pnEldi□g 
tD Q sbETut 3,^ ia obLained. TdiE 
IB abmt the h-iftieFt permiFFible Q 
can be uved lA^ith Tia.rrdw FM 
sine? dt€ baiidwidtb st die 3 db do-^'n 
p«n4s is nrl^ about ZO k^. For traiu- 
tniu^ ApfJaLadQna^ the loep with db 
insertLou Jobb^ snd ii^orraipondirf Q of 
About ^0, in tbo inoBt popeilarr 


iuBtitltd thit arf2n^4iiiEiit, If both 
tjaramitterB ar^ -^orlEiog Ofi near by 
(re^iirnti^r differrnt by oul;^ a k* 
p€t OBntp It hat ppoeiiE^nry tO cut tbe 
oodiDcctijifi cabtBB exsedy to !^di ke- 
qiKncy, but to an aycroj^e frequency 
at two OF r™rc trantmittcTB whicii 
arc BO LanncrtiaL Such n.n anurf-e-- 
ment iB VCiTy gOhtfltlietlt £or WehrQFx 
Rf^^ni^od traivtiniOcF e-cfitcrB and saves 
tJkB rxperi9c ciE ^ddjtiunEil 


CvtPffH fm RcEcJvfrfp IifB^dhe 


Ufi e# CevJry hr 
Tr«Aiimhr4r Prirpem 


The cavity can be inEcrtcd brnwe^n 
Lbc t^aiUihitteT ajid Etc sueenua to 
-efaue any BpurJouB oriasioiu of the- 
traiiEmiCtcrr If the tranunlttcr in erya- 
tx| eoaitFoded and uaei aeveFal uulL- 
pdars to obtain the f l^ht fluency nl 
tbe antennaH Ln addition to radiating 
the proper frequency tt radwiWs a Email 
omnunt of po^cr ^ oitcr hatuiouicB 
of the crysEaL. A. esvity can be used 
to 4£KrciBe the spuriooB T^mtion by 
mne IjJftOO timrs ot bettEr and itdtl 
ihTtgddCe ohiy a >^T4b Iobb eo the 
radiadoEi ou dw ri^ht frequency, 
which nwaiH Aat ibe tutal p^wer l«i 
h^ihle the tavity ib about 10^. 

Anothar very important applkatraji 
cf the cavrty in tTflOBmiawon tarfuiiqwfi 
is to irndfipIcK stfi’mL trojixjnictera ^ 
Ohc aTilierttu- Without csvitiea Hue 
ifanamlttcra couEiected to the comioon 
Mteina wiQ tTOfE-rtipddate, aanbi a 
umaidcnblE poTtion erf die powcE from 
one franamittor wd] pcncSralc the oot- 
pnt of die aEher IrajiBAjEtEet. 

AJbq the effioFmcj of the trauamiaern 
will be cwvaidcrably dccrejiwd. It dv? 
troiwmittcia diflfer bj ^mc .3^ or 
lugrc In Irequeney dtej oau be aimuJ- 
tajHOUBly and JndepcjHkntLy uacd on 
one auScniw! by iniwtinff a ervaty 
tuacd to di« ttauBuiliJaf freqEicucy tu 
each tranEjnsttcr liiTKj Flguie 6. To 
ECt iTHshnnm indcpcndcnoc m traiiit 
milter opeeaEkiu, die couneeiLug coa:x 
cabka have to be cut to the proper 
IcaEllu, The conimrioE cables ta tht 
brausonJUer 1 ti:iTa to prcvcui ote^B-y 
IroiTi tTa.nimaEtcr 2 rcachir;^ troJumlt- 

tef Ij and therefore they have to be an 
odd number of quarter waTctcnitht 
lon^ tot frequency Z. The loop En- 
Ecrtcd into ihc cavity prcMita an bI-^ 
Efkcst pcefeet abort eireeuL for all ke-r 
qiKrci« Bi^ccpt the rejonont frequency 
of the cavi ty. To trajiaform tbla ahcHrl 
enEO eIic Open Jine effect, Q queTtcr- 
wavE scctiou of dka coax cabla Lx 
ncccBEaTy hctwcai the cavity and the 
paint vfhere iiie two lines meet Tht,-G 


Tha applitailon oF the cavitLe;^ in the 
receiving technique haa aJao uiany im- 
porranE advantJi^cB. Quito -ofero the 

receiver Lx dcKnELtUcid 1>flCati*e a 
lEraag sijj-oiil fram 3. Ttaatby LraoBrriit- 
tcr working on ifuito a diRcr-cni fre- 
qucocy m^y penruate into the binE 
erid of lha T±a:eiv-Lfii£ eq-aijiroetit. Sueb 
a signs] may bias off or otherwise de- 

■frt;nsEt]?c th^ ftritp EEi;cmr| iiTW.[ iht thkd 

tubs iH^lure lha xatecfivliy uf the re¬ 
ceiver will iu0fktEn£]y rcjecc it_ In 
aueh K case, a cavity loFcrtcd between 


Ihli Ilf4<. 


Pln« rt 

EEkcCiTLly nr>i wi m 14^ nvitf lirniUi -t^^h 
iht tpirvd. Ac jC MHri iwrti^ 

Inn dh jSdh Sj iDiHiiiiB. bn -il 

] db C-gL— IIW^I IntfrlhiD iMi L>1 J db 



thr antonna Had the receiver vi^ pr^^- 
vide the high aelictlvLty afc rf IctsI. 
where we need it rtw nm&t, and wth 
CeJ^E. ihc- artVir43.nEdd bilfdre il 

reachca any tube Lu the recfivcr, thus 
veryeffeedvdy preventtng Che receiver’ 
Eropi bang dwnsidwl. This tan Irr 

aohbaved wiEk m rdativefy tow lo5:& ca'i 
the order of I or 3 db to tha recelvct 
vmaitiviey. In Bomc eases where Ifie 
receiver BertaLtlvELj La bmlted by an 
oatsidc dlEtorbancc genefating noiao iu 
the atitetiJia, ikc ocaxstivity uifixi^rcd 
with die cavity ia aetoally hertcr than 
without OfiCr If ueceisfliTyp luore than 
otie cavity am tie inaetlEd and ^ tnEidi 
higher degree oE Batoctlvity can be 
achieved by doubling the losaes. A 
CS-cth loni means that thr rrptETrr srnxa- 
rlvity will decrease only two timea, si 
rmMBurcd in tulcrovolts. On die othcf 
liaiui Iht citixEfnxstizis^ xli^nal, if I or 
2 nic off ftequency, cim epady bt ie- 
et^a^d b>' db an thsia case 


SpD-rJ«u JtflipaflM- .P*ddfe.fi41 q 


AnodKF very iinpartiinl advanta^t 
obiadtiei by ualtig the oavity in front 
of the receiver is a substJintiiil decrease 
of ipjrioui mpiimacx Oif iJic feceJvet, 
Such -as linkage response, etc, IL must 
be rcmcmbctcd that the cavity wiN 
allow only one freqiwocy to piaa 
thioogb it amd wifi rejest dl th€ oLhet 
Irtq'ucnciex. The opurtous Erequeu- 
ctea of Ehc cavity lay iu a vHf repooK 
the first One. keaiig ckouE three lituaB 
tlK baBLC ftequcncy of the cavity nod 
aiT not haimonicaEly TtlntoJ. Ftooliy, 
the mOBE hopoetaub application of the 
cavhy in receiver tochriqnc ia m irp- 
provement in rntormndabiltofi iiitoe- 
terencc. As ix gen^rahy hnown, the 
LutoemoddatLou problem ks growing in 
LTiiportziwc because Enory inor=c traus- 
nrittcrs arc now on the airj eipctiaily 
in ifir UTban IreSB. 


PtrEAemody^AirvA IrttorPAPaaos 


IntoTinwhJlladon inlierli=r«acD= otjg- 
Ijo-vta in Lbe rccelvefp particularly tu 
«>me mm-liuear part of hj mudJy b 
the ftrxt mixer stagu where the Jt- 
edvtd siguals arc atmog, hc^ng wn- 
plificd bj thi± tf aiage, aid whcfc non¬ 
linear rtics dwaya «KLit. Let ys asxumc 
bhai 049T receiver ix tuiied to the fre¬ 
quency F BJid Ebc two interfenna 
tiansmEttam ^rc on frcqntnciea F -!- 
aF and F-\-2^F. fThe unLEorm 
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i^avn^ ~[-M\aiS 
^1 


C^\fj Tiii:>fJ- 
■n^ii 


llk^i- S 

SHiibivILe ^h^ xultiplmur^ □■ EnxnyLIm -tar Tinii'Hv 

OTA i rilHnDk 


A- rc^nMbr Inr 


FJIdTA T 

^bi np f^nil -eor^ntoq^id io * niK'viEr 



^hdJificf sspiicing tTLaka p^nh Cflii; a 
tety DSUal firte-J TIk &CCQQd [lar- 
jraoit ct{ the tirsl ii-^mniitt-ErH uamd./ 
Lhe fr-cqijtri^ -3 f" + 2-^ F b <leEiriMy 
fieneraped in ihp mijcct afianc, somS 
KHtaetimcs in aotne pEhrr atagaa the 
receiver., This- -decani tiarnianje baatx 
wirti a ffe^ncy oE Uls aac<xrHf Iraiia- 
□kittei-, luiTKEy tht F^-2jai7, and ty 
sabtfKtton ^eiKPitfla rti? frcqg&Kr F, 
Irt this caaCj no PcE^ctivity lifter the 
luutEf .5ti.ee VfilL he]|i fljij siiijfjc the 
freqanwy f is Ihe ngc to whbh the 
peceiTcr is tunn:J, Thti fejecCioB */ 
the njufffljited ff«|wpr>cEca miett l>c 
«JiteT€tJ fchead €\i IhK mixer, either at 

the snlcgria rircuit, at a| the tf im- 
pUtlfir. UnFartinaaTel^^ iMzthej aniejini 
drcaEt qur rf EunpLifiBr ara sricc^tEve 
enoujgh ICI rKjKt tlie ‘toifwaJlLed ir^- 
qii*ftiEK5. The ciTity reyin^^tn- d£*n 
a ELrr[>riajTiiS'ly good joh of c|Acrr;Bsing' 
iittninoJiilation anceriErtjKC- This 
is bccausi; ie^rejeeb l>Dth ntiwanted are- 
qnencics. Siqpc tht intermodubatliMi 
thrives on iion-]incar]cks, a sjualJ dc- 
creeae in aiij i™ of die lT¥trrrEe^ins 
ftH(ifer>cjei ^iises jtiOre thsb }>TQpof- 
twnAl decrease in ijitcrfTl<jdQla.tU 3 ijl, 

III iiddttti^ to rcddcnpTi Eia 
Efiane' aimrioyH_ tespoDHS ^ imer- 
triodatatioi^ quite ajtfiu q atjistantiaE 
rcducdoti in the nei^c IcreE is obtaineri, 
pijtinjLlarty LE Hk noiic Utim^rnidc 

er fiA LftptdEe ndie wilb Uje majiimura 
tntu^ tcinCflTrtrated m mcue btlier 
Fiffl,iifiiicTi LtiJ Ie ftrMig enough cb nIc- 


fensbtLic or interfere wiah di^ upCTii-> 
tion of line of tlae Srst tubes of the 
r™5vtr. 

The c^iviay abn he u^ed ro du- 
filcK 1 reeeivef and trausmittcT oil one 
atHennai. Thai is possible onJy when 
the IrrqnerKjy Ee]ftT4itioT» cs cp 
order of J mg nr irard Lq l^Q-mc hand 
TJae use of tfro iar^thrcc earLticfi is 
HKKsy^r^ In tbis C^W- Qne c^v^Ky 
^hOnUt bie inSeTted into the tranrimiltm^ 
line to limct the noise ereattd by the 


tlaosmittcf. Thia noise at a mega- 
oycle off hae fLiL] sucIfieLiinl p&wcr to 
cn^e die tecelvtf oF Jiormal sensidT- 
ily. The one or Two othH- tavJties 
have to be insej-ted die festiver 
cojisia] line to pnevtiit the tfansmltter 
power f^oin penetiatinif the rceeiTer. 
S«eh saL arrangiemwit hat bern tcsied 
iu our Lab and Etrund to operate very 
wn1] with, a iotaJ Joss of ]Q^ ol etieie- 
^ptttfj mid abmrt 6 -db an re- 

ccLytr BcriBstavsty. 


Pl^r -vd hmHWdhlirihn ln^iekr#te nfvhqr^iscnlH mUh tnd H^lhnuJ El'^U'- (TL>Airn"0« bvif: 

-5 mlm^plt K nrrW*r jjWM. Iw it db ^iNtirrl, D dh.| 
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F30 Mteceivers IFith 


SITPEaSOJViC CONTROL 


Receiving Sysrem, Featuring Use of 15 to 20 Kc Filfen, 
Permits Broadcaster to Predetermine Audio Oj^eratioiip 
Boost Levels by 6^ 9 or 12 db or Silence Receivers Used in 
ConIroiied‘Type Service for Busses» Food Markets end 
Restaurants, Stores, Etc, 


by FRED HI. BERItr 

R^ilwiv ltM£l#4N#fdt«tet, In^ 


TFIBc of FM 

dut Its hiph-frcqutfKy 

p]t{>£i±l4^ tml lAricjET hcmidwiddl, UTi- 
fprLunatri^r ^ achieved ^he pt^- 
larPty it fkKr-vts- CompetitHMi with 
ihfr ^BLiUiihed ftcld of AM has dis- 
miLhy FM brofedcakCEn. 
cfnc(^, JwiwtvcTj thrtrc Ilhvc appii™i 
3«v«rBl Bcrtkea vfh'Mh o^y b= 

jirrfnrmcd ideally by Ihti FM henad- 

EiaftET, -oPering ||?!W 1 k^ pF 06 tftblt 
ofiBTatacm ^ ihe; FM 

ThcBC ttEW Hrvkes prothlc imiqiii? 
pppJiE^Rtion possibilities, i 

(t] Mmicil finEjertainiTienC for pub- 
lie sowicE vdikks. Hevenue in thiji 
™e: I 9 obtftiTwd Fioiii advmlBiingf 
tllB aiddkQCi; prCrving -v^ry nt- 

trartlvfl to tht advHtiBer. 

ffi) BJusLciJ EjntcTtRjFiirKinC tor imd 
or Efrriikr EscabLiBbnriBnta^ k 
whkh adrt;rlT5rr>j{ AniKHinecttwisEa are 

Hi^h quality furusic, without 
idMftLlIrt^j ierr reitaitnntSj offkCB Itld 
□ther cstflWi&hnYcnts, in whkh Tevenut 
is obtfilncd rBfdaf. Tblx a.pp|icition 
o^ers fT<rpt posEtbllrtiEir die FM 

brofidniaE MaJdoa ^ Bi dtEtrlbirt- 

iii£ ciroait dF wide tofiaL which 

is bOftrialljr DudlitaLTishbc bv {rihcr 
rncariE. 

In order iJi?JE the furtfoittg types 
servieeB msy be served HrTTvltPik^f?i£sjT 
fTom tnw irunimittM ind pto^rfiju ita- 


tcfiah ttvB FM broBdcA^LEr itigSE be 
ablE t4h toTn <ni wn4 nff, at wHIh the 
desired groups oS teceivers. BtuutiuE 
Uie AudiQ IfTct oE rreciveri in tbe 
and ftppikatioits durinjf ewtain 
emtOUjieBEhBt'itS undcj LundJtinnS ui 
lii]fh amlucfit uolw, as in publk ser¬ 
vice vohides, Ls desirahic 

ccjiitr-rf feature- The aeaurance that the 
luttaMUKeitHEiEx wdlL he h;ai^ iE f|uitc 
an attrft-cttfm lo the FM advertificr. 
At] Ihiea of these Scrv-ict^B nnrd Tint 
be pcrfprmflt or ofi^ired Blmuliane- 
OUSJy I but, It i% a^RnnKi) thpt the 
FM fjpeTTjitor might care tu adopt 


a EyEtrm wblcli ii fte^ibEe ^Eid wbtnb 
woiJd provide for rh« inolvsi^ of all 
Ehree servkc^ BlmultaFi«>u33y. 

To serve the (fr) and (ir) 

ETnflrp«j i system o-f rr!frKrte controi 
Ftoeu the tT'^iiitniLur has besn de^Lud: 
Iti tbr. iiatnit gf the trade this has been 
ttaraed the ^^€ptf 

Fd opemdon^ wadt this system, audio 
fj^quenekE hlgbtr than tb^ of the 
program inatcTiaL are introduced at du 
traiiEiisLftet-. Th^ ftELqnEueaci mte 
Ectcc-tcd at the reori^xr aiid arc ua«d to 


aetuatc tt^layu in the rqenvjng' equip- 
Fifirri a thlilei 

BdkJUlifc «d IEb viTsI Hfi-hrfifl Fhf muL-nr [HiEDrii pf^noDi^ P0t>I44l. 
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Flilu't i 

tl^Ek lill^riaj ^1 qhl- FM ^aEr*] iviMm; *pm^ TZft^ -idlBilid 10 Lbil *MIWi [f PEIL 'bKpf 

3 lu I'E- dt uf bfdfi -Eb^ylE mii T-r^uir^d. 


SilVPlHnrlT 44dri4i«a-JlElU[ □! kyj?4tMnlK^^ 
Eltin ojiid fv 1^ rafirnr. 

m^L Tfirr ■Ctintri>l fTC^ElFJVCks ITlUSt 
IflQI iuurfi^e -vTLtfi ci-thtr fh? fia'dfp'^m 
mat'crial bdjaccnl cihiamuL ojHra- 
tlciTi, and their TT»du]atLim 

]eve] JIIUEL b£ Iotv $Jt the 

mitt^r. 

Ser^-oraL waiya actuervLii|[ tJic con¬ 
trol hmctiDrs art posajhlc. Otit mt\h- 
od, fii^iid quite cffectivt^ uece four 
coBcr-ol 6"fe^i*tadr±; ^5^ tis, ^nd 
20 he. A ETHyrumtijy applicuicin aE 
1^ tc tQTTi4 ^ rneLiTEn m the 
(jjy^CMp. A ppCiliatiBn 

of I^.S kt lurnB c^'r«fihter» b ihe 
iocand or (t) firmiptj and a IftjZ-kt 
tofftt Bn f«ceivct$ lb the third [c-J 
froLip. 

It Tnaat tx ikhihI, of €oaeE£. tbac Mdf 
the ^dio imipiit at tht Fccciver cut be 
ccHtrollfal, pj the receive rmiFt alwiya 
lie rcc«pt[v£ to tlhe caati'al 

The TuarmiDury taat ^p^iitatEaa 
actu^lq A iQgk-up- ctreuit 'whioh furids 
th* fi!cejve± ofl *5 Jonff m ■deffired. 

Tlw control frcquencj ei used 
Eo asiuftle w- rclair In all three croupB 
□F rcedvu^ This btie. Ip apf Ei-ed ■dur¬ 
ing' the tifiiik af sb snrLCuciiienierrt, In 
the {a) and (fi) fircniji r&tejvm ihe 
relay actuated by ttllE 2CMre tiWW 
switches oat a. piuJ in the audio portt-on 
ol tix r^n'ver, fsaEtatf Qu level Ihe 
ikiLted sjbirpnt- Ir the fraup (r} re- 
ceiTCTB, the rday vrLrtd lo tJwl it 
vilcncf^ the rcccivn du^jaLp sit ati- 
ftflUjiefeirtepL To tum off tiie ^rwrpi 
of rtceiYiirbr the 2 (^Ik tone 3 b appli«S 
umultanoKisijr -^rith ane ot ihe -other 
tirfiAi. Tonei cf 5 j sful 20 kc appUwt 
TnomentariEy lorn off the {o) graipp of 
recftivcft^ i6_5 and ^ tc- turn off the 
ibJ 1&2 ibd ^ Ifc tOTTV 

off the Ic) CPCTip, While otliev coou- 
InnatiDna af t-anBA vanDd reduce the 
tiiiibbtf af Ennes- nccessary to perforia 
the deiired eontral fujidjaapj the 
method dtstribed ^aa fotuod t-o permit 
BioLpIkity of deajgti. 

The band-pasj fitt^rg which reppond 

b the cDfitr^ tomrf! are af iEnpJe f UL LriL, 


anjd heve ab attCLiuatioo oE apprnici- 
naatcEj S5 dh to the adjacent tube chan¬ 
nels- t^^dyhiEenDcn pecmatoy torroidal 
■cath lievkig a Q of 2Wt or grcAteT 
make it pw^'ihk to m*fit thuae delectiT- 
ity TecpiiT^iejits. Twa hand-paEE fil- 
leri JEAve keen found necessary tur 
eauk receiver, the 2(i-kc filteT heiog 
iLsed m all tlirce jrroupjij and ihe sec¬ 
ond 'hUcr depeodiTiE: an die ^Toup of 
HCTvice to which the receiver beloriEK. 

TrariH^tfi-r -Cpirfrpr fqvr^trH- 

The addittcrnaJ cquipineni at fhe 
Eranimitter eons^^ts oJ accuratK and 
jubie a^iUata^if a-i LE, 10.5, Ifi.Z and 
20 ke, imJ afrangod to be bridged 
across the auKlio input ol the trans- 
nutter- 

The ^-LLUJscy aE the asefllatorE must 
oE course be good, and tw^> typeE 
been dc¥e1o|^, Fh^ine piade ftoid^i- 
meat^ dryslala vrttt ssed in one typcj 
and temperature ataJiati^td nioiyhdt- 
iuj:m iKcmaJoy los’ioidaL cofla in th^ 
other type, as the fre^inerwy control 
cLcmcnts- '^I'b'C r£ type OscLMaErir did 
not prove lufEeJeiilJy ftaMe fo^ this 
aprplieaticcn. let bridging die oEcdbt- 
tora to the [inc, i^Mion annplLfien 
4ji 4 a hlgh-p^KJc fVlici' wtirc ^nttdayifd. 
Studia control ci the desked frequen¬ 
cies prnvtdcii ty 3. rc1;Ly oiuitraL 
eireuliL 

AfieiJvv' Cifisii^ii 

In the early esqjerimrnts ■yfith equips 

iiiEiit far lAvttit ntw acry^Lc^ 
wcfTc mde to n^e oiodificd FM rt- 
eeivsTB and lunerE. RmJts were quite 
d.iiap|Jbiotmff„ and qnito possibly ane 
of the fcascmt far a Back of popidarity 
of Fbt bcwidcaKting tn the pnNk. 
CenoraJljF reecmrE and tuncri tested 
lacked .KCLsitfvLtjp JcIcetiTctjp etaLiliry, 
and qualLty af matcriaJ. Blnce tba 
brofldcaiter m'rat own und acrvpcE cJw 
ren^tiiving squtpunefit if h «vbileut that 
greater overall ec-onoruy would result 
frarn- tJae af di£ higkait quaii^ 


componene^^. The Kradc of cotippominta 
requ'ired muEt be BimiJar Jit qu^ty to 
diai Qsed !□ die -utun] hrcndiza&t trsay- 
uiiitcc. 

Ie wlls dtmnnstraJtoj hy trial Ehat even 
in arcsE of high Etgnal EtTcnglJt. Itigh 
Ecitffitivily was ncccB&ary to Dvcjcomc 
£^ii^ conditEons- As continuous un- 
aEieaded 0?>?r^lian ia r^Essa.n/,. -cryNtLil 
control and tempeiatJUTe compeosation 
of if and itiicriminator wi4 fbund im- 
peraEive. High rf aelectiviLy was 
found extmneEy desirable to provide 
leb&dmri- fenni ceof^i^inadul^itii^ effects. 
Two limiter BtagcE were found necci- 
siiy to pr^idc effective noi« rcduc- 
ticn and cofistijit aqd^ IrvcL The 
atidJn output level requtred w^ sub¬ 
ject to varied apLoMins, but b the to- 
lectcd desegn a le^’cE of 9 'watts at S% 
Of leea: df^t-Q^lloEL iv^!p rfcInpCcd- 

A design mcorporatlng the acort- 
mentjaned feature riiJ««tted in a re¬ 
ceiver for the and (c} ^aivlee^, 

W^th tti^ fcllnwing characteristics I 

JrfMUfirary LJ nj 2.0 itdcravokH for 
20 dft quiEtuig, with 53 bitn^ urdwlaJicHl 
kiptiL 

SrUettui^y: fi db ± ?S kc, ^ dh ± 
200 

Rm^i, Cryslal-iMBtfoilri ca- 
dllatJKT ad|Lifted ta ori^ iTcavency Ul> 
to toa-bie Fbl hhsadcieBt k^id. 

Pomfr g w^tt; 

thSA djltoftlon- 

Art-qlwMcy ^ 2 dl> to 

95,OOD eycle. Separate befcae and irttilt 
coctrat* to 3.llpw variaticin to suit rf- 
■qiucoiiimf. 

Pflmr' L05-L25 r tw, Sft tpa. 
lib witti- 

C^antml TJeC tcftml ia 
deiaJIcd Id die first yojS af tou 
litre incrTpoTSled- Plva-ift flltCfl Uld 

1 selectee switefi iurmLlting llic an- 
ncruncEc biKire relay cftliea' to howt or 
aiknc? Eha rflceiver' ambler tlie Teceivi^r 
to Ik Dird IntfirduDgcably fep nr 
(cj graip servtoe, 

Hrfrflfl 

The wrEter ip grateful for the tterd- 
<]pnuint and tosciug B^aJaiaaee pr&fuiM 
ky the K, &. hfaruiiJardt snd the 
QiginnrkBg staff ol WIEW^ 
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SPRPGUE 


Avgilnblifr hi 5, lO^ 25, 
50 OWd I 30= wdTI 
rcirlh^i. 


-I 

Tops for TV and othar 
difHeuIr applrcotfan^t 


wmB-wouNo n^sisjons wnn low s.qj 


S-Q-PP Tiiir [nEiJh!i "'SrrpiOcQiHJtlfirt^."'W ilIi dcgE-oidELblcH irDpicfcLiznJ 
KmEdIud rciEnoriii ix'r p^mcucoJlT' aU \ 

Thii^E vihj iiiBiar iclei'i lio-o maQufD.cfLLntn specify ^priBUE KodI-> 
cbmfi l^bd snd enJl* dM« t<y 

rEUJlnr fiXLuTE-j. 

}Crj(K|f>hniJ fAT >oucparChEm nbd ordhoixy wirf-vgufut re- 

sJ JCDd-9H irti ZLrti arUiCl&r Jn t\T0 ibAJl Otd:l riKfy utf it^ <?( tl!i« siSuS 
nii ng. luDQlaiitiij arc w-oiLod wLdi lox^er -dLjEiiereir wire Ebr rbe u[zi« 
riilrvji y« see E^vnir^bk ir far tjafiff f«l5?(ifLtc ffg-r cKijnplB^ 

7D|,ODCi 2^^000 oliEHj a.t i fuU EO wittr). Kovloliiaj oit -ivuiabE^ 
ir> ivMffy iffM^tiTdi£r/s±'c wJxL[|[Dgi whea □eeded. KooEoluDi ba.vc ex- 
»t>tLjOh^^1 ^r^briLiiyr 

KnodobEiiF bjT* elJ ths^ a-drsiDEHit^!! bKicjAfl Ebir^- ■li'* tb# 
reiisforj- wound wicb cexjjnioiiLiuJeicd wire {mn exdoEfYe Spra^LHi 
dtv4ll^iW*4kE) |Jid ojc tnglnfed [□ fl-bzed. □□oriruTe-rxscLiTd.nc ceramic 
□uEec ^killi. MOuuEed 0-n i fil4EAl *^1411144-11^ 

a lA,CMliO ToCt breakdown tesfE fcccn wiiidiuic Kp|(ruiJD-J. 

Kopbohfil rr-iixpOE-A qs-t idea] fur EelcaaiiuiL j«u- a.ud. oeber cougb 
opbLi^liEiuAj-—aJ?<l iifuaJLy for A-IJ ordJ-T^TT -flmroaif 4^d 

iQdfifV'bl cdji4toL uses. 

Uft^E of all, KootobJ^^ rflItSTOri zre 

friceJ, 

Sprafur Ciuluf \00L cclli 'Thr CjompJett KoOlo-lim -S^ory. ^JriM 

faj poLLT ggpT m^dny. 
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TRIANGULAR HIGU-BANR 



TICvh I 


FiEr dC -npirnKlKj 4rHn|ulir Fll^ h»i (i^n- 
nvlf T 13 ^ TV Pi 4 pl h Hln 1 imttki 

kl^iufarV ^ ild^ ind lulh ta 3 Q^ 

HEUnMI. 


FICn 2 

4 d th ll-ltfliillr bfrp lUntntii^ Eki 
a^lMriHHDi -nirrai Ann ip cWf riAlnpf^- 



Broadband HorizontaUType Loop Design, With All 
Jnsl'antaneous Ciirrents in Phaso, Achieved by Three 
Coaxially-Fed Folded Dipoles Arranged Symmetrically 
Around a Supporting Structure at 120“ Spacing^ 


by A. a. KAMDDIAK and R. A. FEtSENHELD 

HncP. Mid fU^ur c-Bipnmif Dhi. f rvjwt VnilnHr 

W*6m¥mi !_■&(»aLH^iii. Jjk. 


In ttcz MAjojiltv af ca^ci rA/ aod 
oA/ tTfrMdwFtCTft require aE TOUClv 
l>£iwcr aps pfactDcaUc- T^se^ iti^j 

[^e cibitaJ]i«d In bbt! trasumEClft ar ai]- 
tmiu or pTcitTBb[y both. Uodcr fbc 
pf^rn*. sutr ui lb? art, and wiiJiin 
JatuLtlij aiijdii gfljn -can tta irnicti 

mart cmnofukaLly in (Ik antrnna as¬ 
tern thitn cn tbjg tnmsrtLttfir. 

Hipt antemifl- gflirt obuined 
frarn TcriLcaJ -diractL-yLty i-ai^Dsrt^ n 
dnt^titia .apaitLirt la w&vclci^gdvi, 
.whiclk ia turn ntcaoB a ph^sic^JI}^ 
BQJIfiDirriFif TTmctirre ftw the antetina 

byBLOu. Tl tba ^ppoi^tifjg atruclDre 
h 3onf it iititEt hsTC m entain intni- 
TDii-Tn cTT>¥s-jicttiDdai iiJiU£cinJ(jEL Lq 
tD wttbECEQd uorirm] reqdrcniecUfl 
wsnd jud kc ioadma- The mastt aatja- 

l-aclipi^j Buppoftln^ slructurtt Li the type 
sted ]attkc u&cd fof AM broadcasE 
toweiz, traTumi&sion towffr-E and siin- 
Elir JippPkatwTft*. Tbc mo^ BccmcrndciJ 

hat bten td be the tf Iu|^uLit IjL- 

Ci^t, o^ the eype UJusEr^ted in Fl^re 1. 

The EchnnRtLc; ot a trsan^hir ]ch?P, 
Jlrvdnpi^ fEn~ hJlfb Land TV a.ppLI^- 
tiofi, tn FlatiTe 2. It iR, in 

eflfcctp ■ Ewo-turn ciiTTfnE IwfjIi trian- 
pqb.t in wllb all tbc iritajdajic-< 

0U9 €Ufft3%tA in p}\^$t Hgw iti 

1h? docicwise or cotinler ^liochwisc dL- 
te^bcdl AJAfliut ttke KuppurLih^ 

itrurmre!). This ib eocpmp^iBlicd ty 


^I'-rvmt a fi^cr ^je3tfif^d jE tfif 

J'fAB 

Cu?ttcrwiKCu 


Ehre^ n>axial1y-Eed [dd&sL dipalBi rt- 
rur^end sjMmrtrpqally amnjnd the &u|y- 
porting Btmetu^e n£ 12^* cpu;inj£, 

A Etudy of lypkal meaTuPed impe- 
d^TiDi: data at eajcti th^ three coax¬ 
ially fed pDintt aE tbas tjpc nriirri'n^ 
-d'tscCc^ed that^ ctHitraty tp a eamEwbat 
popiiLaj ccnKcj^ign, a linDp entcnna 
need not neces-tarLLy be a dtiarpty ^ep- 
Ufiant riF;n9t, In parttc4j]ar, when ita 
diimeter IB oE thc Harder of onc-haLE 
wa-udetJgtli iLi iaUpcdunDc vajics TcIa- 
llvely Blnwly wi tb frc^njencir, the e^toal 
vaEyr depending on the loop geometry 
and t}ie feed peinL The pr-hUem 
li tD tracEforni thit Lmpedince aa 
scnflcithliy as pcmiltle to dm impedance 
of tJae main eoa^Lif line leeiUaLif the 
iDoqiF- Whethrr the iyll bandwidth 
■diftmeterJitLicf of the loop wijt ^ rra]” 
ked depcndi on hew well this trana^ 
formation ia BccompILshed. 

Tn the iHanritlar-loop cdEe it hia 
lnKn fcrbbd that die fe^-pbbE intpe- 
dance IcvtJ i-s not too dafferenit from 
teaso^ahEe fize cna-ziRt UAnimL^f!^ 
liti^ and a imitjbc^ ocE eaaijy v^Ticd 
parnnKtr^ arc at the dispoa^ of the 
deii|E1]& trarwforra this impcdaTicc: 
lo the ditBLreLJ nomlnaL 50 ohtriA, bmad- 
banded over any deuLred hiefli^biutd TV 

In. made of the siur venui 

fneqqcncj It diffcren? chaniMslsH with 
one 0 ^ two loop^ see for izkajincf 9, Lt 
w^E fmnd thas the vofU-gc ia be¬ 
low 1.] over the deat^cd ebahnd wltb 
a. cunxlflerAhLle BafctJ margin. 

ftndJifrflfl CAeimffl-rJEfJd mmd 

J± baa been ibown^" that die 
hcin pattern of n horiiontal loopn with 
imiffHnm cufftnt diatfibutiou^ and 
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TV Loop Antenna System* 



Ffm Mc— 170 leo 190 200 _ 2(0 220 2 JO 

(»Mel * 7 9 (2 IJ 


Ptgure 4 

Typicol meBSured data icr a sinjtle TV loop operating in 
channels 7^ 9, 12 or 13. 


diameier compared to a vvave- 

length^ a v\agnctic dipole, is circ\ilar 
in the horizontal plane. In tlie verti¬ 
cal plane it varies as the cosine of the 
vertical angle measured from the 
horizon. 

Measured data indicates that the 
triangular loop behaves substantially 
as the vtognetic dipole. 

Tlie horizontal pattern is just right 
for the majority of broadcast applica¬ 
tions. The vertical pattern of a single 
loop however obviously radiates too 
much energy at high and low angles 
where it is unnecessary and wasted. 
This may be correctecl by stacking a 
large number of loops one above the 
other and feeding them in the proper 
phase. In a previous paper,^ it was 
shown how much power gain niay be 
produced by stacking a large number 
of horizontal loops. (The data arc 
also applicable to any other radiators 
with a radiation form factor essen¬ 
tially similar to a loop, such as vertical 
dipole, discone, etc.) This paper also 
disclosed that the optimum spacing be¬ 
tween loops in a stacked array is one 
wavelength. It is evident, further¬ 
more, that the amount of antenna 
power gain that can be produced de¬ 
pends entirely upon the overall per¬ 
missible aperture of the antenna array. 
In the final analysis, with a given size 
of loop and a fixed cross-sectional area 
of the supporting structure, the limita¬ 
tion on the overall aperture, hence an¬ 
tenna gain, is structural and not elec¬ 
trical. 

A further word regarding the 
stacked antenna analysis. To avoid 
unnecessarily laborious mathematics, 
the calculations were based on an Wc- 
Dienlary dipole (electric or magnetic) 



and stacking a number of them one 
above the other along a common axis. 
Since an elcmenlary dipole has some¬ 
what less directivity than a half-wave 
dipole, its gain is lower by approxi- 
luately nine-tenths. Thus, to be on 
the safe and conservative side, this 
factor has been applied to the array of 
the FM square loops and the present 
triangular loops for television. 

In practice the necessity for this 
factor may well be questioned since it 
Implies that the loops under discussion 
are equivalent to the elementary rather 
than the half-wave dipole. The only 
clarification available on the subject, 
in addition to Figures 7 and 8, are 
measurements of gain between the 
present triangular loop and a half¬ 
wave dipole properly matched. Within 
measurement error, their gains were 
equivalent. 

The triangular loop, supporting 
structure, and two alternate transmis¬ 
sion line feed systems for an eight-loop 
array are Illustrated in Figure 9. To 
avoid different supporting structures 
for each of the high-band television 
channels a fixed spacing of 5' was used 
between the loops for all channels 7 to 
IS. This represents a change in elec¬ 
trical spacing between loops of 318^ to 
394®, bgt a reference to Figure 10 will 
show relatively small change of power 
gain in this region. 

Dipfexer 

The complete TV spectrum for each 
channel includes a wide band of pic- 


Pigurc S 

Plot ol bandwidth lar one or 4wo loops S6i for 
channel 9- 



6 

o.xpcrImentaJ loop consisting of standard 
1% transmission line outer conductor and 
httin^s. 
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Horizontal radiation pattern ol the triangular 
loop. 

ture signal and a narrow band sound 
signal. The two carrier frequencies 
are separated by 4.5 me. It is evident, 
therefore^ that a straightforward filter¬ 
ing technique >vill provide a means for 
combining the output of both picture 
and sound transmitter on the transmis¬ 
sion line leading to the antenna with¬ 
out undesirable mutual interference. 
Because of the frequency range in¬ 
volved^ the .most convenient form for 
the filter components are transmission 
line sections rather than normal coils 
and capacitors. 

The overall .schematic of a basic di- 
plexer unit appears in Figure IT In 
operation, at picture frequencies, for 
all practicaL.purposes, the sound trans¬ 
mission line is blocked so that from 
the common Junction point, looking 
toward the sound transmitter, the im¬ 
pedance is very high compared to that 

Figure 10 

Gain ot linear array oE loop^ vertically Btaoked. 



Eight loop tower end feed line arrangements. 
In this setup a separate line is used to iaed each 
group of four loops, two lines being joined in 
proper phase at the ground level or in a trans¬ 
mitter house. L =s 14 wave matching transformer, 

of the nominal 50 ohms of the antenna 
line. The disturbance on the line in 
terms of szvr introduced by the pres¬ 
ence of the stubs is negligibly small. 

Sound signal transmission operates 
in a similar manner. 

a) Insertion Loss (Picture), 

Less than .5 db 
h) Insertion Loss (Sound), 

Less than 1 db 

c) Rejectibn of Sound Carrier in 

Picture Line.More than 20 db 

rf) Rejection of Picture Carrier in 

Sound Line.More than 20 db 

e) VSWR (Picture).Less than 1.05 

/) VSWR (Sound).Less than 1.5 

Table I 

Tabulatian <rf the tyverail performance charac¬ 
teristics of dlplexing^ unit 



Figure 8 

Vertical radiation pattern of the triangular loop, 



insfaf/affon 

The loops are assembled in pairs on 
a 10' triangular structural member. At 
the junction of the 50'Ohm line joining 
the loops, the impedance is brought 
back to the nominal value by means of 
a quarter-wave transformer. 
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Figures 11 a, b and c 

In (a) appenre a schematic of a basic TV diplexcr 
system. The equivalent picture circuit of the 
diplexer is lllnslratcd in (f^) and in (c) appears 
the equivalent sonnd circuit. 
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"8” ESSEISTIAL 
INVENTIONS make 
AOJAEENT CHANNEL 
OPERATIONS PRACTICABLE 


—Todi^] The id^-al ndiH^ cOmFnuiiicDlir>rn 

DU-JVl< ih llCCC- 

Eltfbucc}] -cifperirneiilAlifiri dcT-E-Jciirnc-nl tic-Jii EcEling in irviemi «p«rTli4-n 
pr«[i[ired hhii ici«nCi£< unnwcr In I be ntjeceTiE ehinrteL n|iurALll>Ti^ 

Tb 4 -Hiinur n^r Aupcr pE«<:ldtiiii ^rEl^^Lvit^ wdk idved Ln iLx morjh^ 

bul |.wr> y«ir^ «i fMIliWl frF ft'f* Bfijne invcnijani ware rc- 

lubre^J I# >ll4- piri>]>Vtn M liiL^emn-rlihlAiJE^n UeFii-fc ^inrii-JTed d^- 

rbfcttlt^L npArdct^hn pre^EMbt«. 



^ircdi <Pi»- P^hrlinf) 

iStK4^ cHTilieq ^P-bIb P#i*dJhigJ 

* SI ATOMIC fPi*L. Petidbiir) 

*PP1tMAK4Y ilEur <PjI. Pending) 

■ DRLDCE BALANCEIV CKViaTAL OV£N 
(PaI. Pendinjr) 

i CAPAClTAe^CE DISCKJMlhATOft <U,S, 

P>i. 

* DJFFEHENTIAI- 50LXI.CH WA P*i- 

* LD,C. Elope filler (9 "d. 1. PendiDg) 


lf£llllPOI.lMitMCE-— llere i-i efrLEJTFinenL ibet ii new «Li ibroliiliL ifift 

□ETUzin^ circiiitE iflikli pr-Dvjdt- □ ne^ aiandBrEtoF iJeTFLPTinqnirc!fnrdi4 mdilb^ty, 
Here ii nriiijixieinrt. lo R"-rfl 1I14 moil iimdeTn <oTTVErfiniE:i[lrLtin (.vltarti yn-ij 
enn nclJulLy enliripplppi the HiiTMl-Erdi? -ot eiolir^i^lTirtD ■l-or 

■he FjiuTe, Tfj-iq dtyn^i-tWf-" rhipi]i ih* lifllilftl LpftNi^ll|.| -ww dLihi>- 

plicily -uf TTtiPnlnnnnre -ind q ne-^ £l«ndrrd pC te-^i^bpFb)'—ihii rind 

erkiiilJfi-r Scllaev^frimfl ibe pew NOTOPOLA- 


Kemembcrl fiek^hirilv ^la-rK ia tkiI I he □niii-'er l« Bdli^ent fhanru-l nperalion. 

The inleArnlcd ijclerni eomhiiiDhien of LhTtie ne-H' invernlieni h ikn 
mndem engineering. BriiweT to FuM chiinneL ulilizDlinaa 


MQTCRDU, 4545 AufusEi SIvi., Clticai^. HL 


Ihnft tVErtififtiTa 


fonmniPEDh^ni i>lvi/jiai 


Po^r-fipn 


« mjAVf sfrmit Miino# 

at * - < MAjfWS TQD AJf .l a ^ 


Addr^ii. 
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F3f COMMUmCATIONS 

Far Fmlerffround AMining 



II? LIM-nfiificiiMhuND- 
Tiichn curn.iLiD9i lE^I is>3if 
l>4;rn Fr:iiiriM in vnl un'ble iei a^Eo^ring A. hC- 
Jublc Eiutthad of rnpitl tonrFwi; Ei>cswn- 
lifll in fliEpnlcNmg- nrw[ itis naintanmEijt 
ol ^[>W[1]r dflliv^ry nf \;i!yik\ 10 llie 
rn1r:iT^r. ,^rc! in i]vt rverit uf -uliiabL^r 
OT oxploaaon. Lht cireLiK[ prm idti n 
k'iELil line oj con^iTHiT>ic^inn li^twfcn 

n|T^' U'nit ^nd ll^r ri;iiii ^Eiitrim:. 


LTjr vf IH-I[4 


Sane? flirjicE rndi&t45,n irrijn^cuciS 
uude^irfCiUTKj. othcT ^OTin oF prop- 
niusi kit Eitipli>y*cl. The 
vqIl rfr irdfccy Fine, nwd fn pnwpi 1bu 
■coni enr cixnvEniiiallly ]CJlds hl- 

Ktt to 111 id It lui€ l^tn joiqnU 

a fr?^Iijrnry-nKKlu]iiLtr] atgnaL, of 
ipprCixjiinarely 100 Fcil bneli into thf 
power tine in m Lyp? tiirifl- oEn-erir 
sy^(rTn, aiforyls ^yucLlKalL rCSuLLS. The 
LeLC oE FM SUCC«5nt]ly mmhats the 
h-iR'h JeyEl prE^rilt dne lO inocota 

iiEid iiiactiirtcry iMd; tcroH the Itne. It 
^1^ mn-kR^ jKiififhhl^ ttiE Full ulilidaEiOh 
uf tK&iv^Er senskivity ThL5 ia IL VE-y 
iTlfiportnnit Faftnr tjeainbe oftcii [hc 
ETiEiamilHiLl Sagufi] look* anto ^In^^st ^ 
thorl ci-r-cuatr tn 13« laElvy 4 .-ue'e“«iL 


[o^^^l uri iKfi liElt. Undn- ncirnml viQCk- 
inp i:DndFTioJr= LeaiaEH.hct frill sel¬ 
dom ri?^ ulKivr 2 ^ DhlT^Eifc nnd ^?ftt^ 
frill liE much l«i llmii thiK. Dutafig 
MVtTnl IttU. djttpitc thr iLvqKLenlt ifld- 

v^cae coftditiwis, H li:Li been found 
poiaEbJa to niniruin gcmnnnihkation in 
cx-ccai of five mild-, wicii unita nf -cnni 
jjni ntayfiFy^ lov IKVfrCF 


For this type MI VWC a cumiJiieiK 
transEnllter- tOCei^'ei- uni I w^^ il^tl- 
0 ]Wl 1 . U fihnck muimtEil and fiiLa- 
pendtcl by five EuiEic rasts. to pro- 
vade a iEo^ution fiotii ibt 

vahration df llie lo^omntEVE. All atu- 
iitiiaLani crinsjts-ticti^jrv was- uac^l on the 
eritnpmEut bO prC-vtnL excci^^ii'e la^ida.- 
licit due to Lhr- hi ah hLiaiaidlty erieoun- 

rifrE^I iinrlErglOiilK^ 
iB^lif SerrFcFaif [tEiJ^e 

To FaoilNtotc rapid ^erTking ^aeh 
unit diTMlfirl itlEn LhT^e tcpacFitr 

cliaaaia; the receiver mi tbe leEi lid*. 
pnwer ^nL>iJy in the Ctntcr;, Slid IhE 
ii^iisftiit^er on the righi slsle. Titi^ 
type uf cOnaLtucticjn cllov^ replHioe- 
iLiaiit of the inopcTsCivc iniit while in 


the tntne nndpTvxiKir rtpair oi cht unit 
5it ihE i.£Jvict Tierveh tiler. 


frVBfafHsr Dwffmi 


Tl^c Lrnra&raiitt^r ha.i IL power output 

ri( wnUi \L\ mfla-HUred iutn B rliiiLiauy 

iLJiLtL oE Z_5 olnsft^. ' 1 ^ 1 = hi^h ttansfor- 
eifltini T^Enci of 7,QW to 2.o olun^ 
iLEc^s^itatatl th^ nl ^ ^iKLial 

tisLwocfc to coujrt^* the tuhEs m c!w 
power 3ine- tu rlie high circulat¬ 

ing etiTTinEj M[ia.ni Stivtilslioii, and l«^Vh 
Er*|iaerioy, coritidei ablc time wii? 

Ell the iJesjgiL na' n ‘Muiill efl&LitiiL iratia- 
Eorm^-tLimcuuplhng- flcfworlt whkii 
wliuIlI haLidta khe uutput of 53 wH.tt^. 


SdginflJ-itBrMfljFi SirfJv 

]L wR-j iimnd ihar a frequeiK-y swiiLg 
ai ke p-rovidcd a pond iliiial-to- 
noisc racio and |ierniiii*d uae oF 
liandpiiii eoila of fctativel^ rimplt ami 
aifaigfttcorwftid dr^^u- 


Jr«qu43n-iy 


KreitiftiEiLry feiJKttlEe wns FimlCeL EC 

[he vnke FrR:|uencie=. Iwtween 5W and 
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Carrier Current System, Developed for Subsurface Opera¬ 
tions, Operates on 270-Volt DC Trolley Line, Into Which 
Are Fed 100 kc FM Signals. Uses a 25-Watt Transmitter 
With a Fixed Tuned RF Receiver. 


by B. E. PARKER and C. W. THOMPSON 

Head, FiM Engineering RroKct Engineer 

Gates Radio Company 


2,500 cycles to enable efiSclent and 
practical utilization of speech power 
distribution. 

A cathode resistor drop was used in 
the pa stage to provide a source of 
noise^free dc for the carbon micro¬ 
phone. 


TrammHfBr Tubes 


A 14C5 (similar to 6V6 except for 
filament voltage) was installed as a re¬ 
actance-modulated oscillator, a 12SG7 
serving as a reactance modulator. A 
pair of 1625s, connected in parallel, 
were found to be ideal in the pa stage. 
Incidentally, the 12SG7 also serves to 
control the center frequency of the os¬ 
cillator. The necessary afc voltage 
was brought in from the receiver dis¬ 
criminator. 


7/ie Receiver 


The receiver, of the fixed tuned r/ 
type, features three stages of rj ampli¬ 
fication, which precede the discrimina¬ 
tor type detector, the last of which 
serves as an amplitude limiter. Each 
of the coupling transformers was used 
as an over-coupled bandpass network 
to provide the necessary bandwidth for 
the modulated signal. Permeability 


Figure 3 

Tbe impedaDce-matchintf network (o 

couplo tD6 povrfir-ampliAer tubes to (be' power 
line, B systeis oeed because of (be hlgb trens* 
formeeioo ratio of 7,000 to 2.S ohm». 



tuning was employed to assure stability 
under the high humidity and heavy 
vibration to which the units are sub¬ 
jected in operation. 

SquelcA CIreuJf 

A double action squelch circuit was 
included to quiet the receiver in the 
absence of a transmitted signal; one 
section operates from AM noise pres¬ 
ent, and the other section operates 
from the transmitted signal. The com¬ 
bined action was found to provide a 
more positive squelch action. A 1625 
(807 equivalent), used as the audio 
output stage, provides an audio capa¬ 
bility of 10 watts. A high audio out¬ 
put level was found necessary to over¬ 
ride the high sound levels encountered 
in mining operations, 

?u$k-fo-Tatk Sy$fem 

A push-to-talk button on the mike 
operates a change-over relay which 
transfers the anLerma from receiver to 
transmitter. Relay capacity and stray 
capacities were found to provide suffi¬ 
cient rj pickup for the receiver dis¬ 


criminator action (tf/c) during trans¬ 
mitting. This a\c voltage, applied to 
the oscillator tube, provides a means 
for maintaining the correct operating 
center frequency. 


I2-Vo/t Suppiy 


The unit was designed for operation 
off a 12-volt storage battery supply, 
the battery being trickle charged from 
the 270-volt dc trolley line through a 
dropping resistor. This was found to 
provide operation for four hours of 
full-time service if the trolley supply 
should be broken or shut off because 
of disaster. 


Vfbrotor Pocir >Vpp/tcaf/oo 


Two 12-volt vibrator packs were in¬ 
stalled to supply the plate voltage, only 
one being used when the receiver is in 
operation. During transmitting the 
output of the two supplies are con¬ 
nected in parallel to provide a dc sup¬ 
ply of 300 volts at 200 ma. 


Pi^arfi 4 

Block of (he lOO-ko PM (raBS(DU(er-receiver. 
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Part \\\ », , Procedures Involved in Evaluating Materials 
for Electrolytic Corrosion Characteristics . h h Calculating 
Corrosion Distribution. 


by HOWARD ORR 

Ovri&itJl EifccfFlE CHTKpanv 
F-nrt W*|nir, Imli 


Ipt ^scT3^ pr^ioua inR]>F:L&^ fnrrwHjLty 
and corro^im, li fiDintnl m\x tbaL 
^Tie Cyf ibOi^fiE tO 

IOC p€t Cent pLiH pet^k eycl^B cf 
tffWf Ctc dicDr^r bcijig tJiat much ^Ttr- 
trDlytc wr]] br prwiiKp) tinickly, cu^- 
itjat fluvrt wQ] tjE heavy, a^tawera 
wmiild he fast and thf (cst wouLJ rep- 
rfsenf the wiam cundhiun CdlIs toyUl 
bn aiithjeavd t4>. Th« dj^adv^tagei 
ift, that due to the sffvflrtty of (be tesi 
many [iiaCeTia[3 which arc cnEireJy ade- 
ifualc foF UveiFr pflTpnsr- mrjfht hfl r^- 
JecbEdr Tht or dvw pri^- 

dpJtatjbf m the crtatetial m^y Jk^oJvc 
a lat^e aEnoioft of afrbcfnf Ln^rLtici 
to form ckctTTj3^to which are not pra- 
dii^ try etc mattriat TFuftir te^t 

The ^pnd ^diaot -oE dLgu^ht dn 
•condlticna iubkti uiac o! huDfiidhy be¬ 
tween 9ft and SS per cert. Under this 
rtndhietifthe dcctru!yte fOTTncci. which 
]s alE pTOdiIi!>H] witbicip and the n\itr 
teriol undev test, wdl ahciw the 
of eetftodkinr iliKirElty alLow-Jiig 
C4;^trvi] in separation and clBs^i heat ion 
(rf itia.t^iaJB. The lorm^On liciivy 
cuTPcnl eajT^Jug dedtfbJyt^ du th« 
ihtJiuje of the material being" Sered 
FDEQLmiijed, 

Tbf djBadyantagci n| tfiKxt 
relative hinuidLtiEa ate that ^mc na^ 
tmal* nwy br proiwiiiKed nou-CEwrci- 
fiLvcj which on a vwy ]oDg time TC£l 
WDidd produce aoruE ewi^iun^ fn ao- 
cEptance test work, rvuieji^L v^IlL be 
wLthhfijd Irom pr^ih^HAn for a ]ong[er 
period df uittE if ihe lower humidities 
FfcTt dmd. 

In jenE™!, Knpi^heera seem to be in 
BgreufiEfirt tliai U. a^mhLLcs or com- 
ponesits usJngf fiiuatiple layEr tni\% are 
tested for electrp^lc eorrosEftn, Iht 
IW per -mt retadvc humidity ploa 
dew enndiftioti, whJrh rrpnrs^mcg t-he 
wur^e ser-vicfl coruditionar ahiMiJcl La 
uaEd, but in tHtin^ materiala Co Tie 
uaed in coll ecinsttijc£]on, the Tnwer 
hntttFdid^ whacti do a trtler Job of cn- 
JiicAlinp dq^TW oE corrosion. At prcE- 
ETit it seema highly deaa^abJe tlii^t tc^t 
oofvdJldona within a of PO fo 

ptr -cent and whleh ik i eomprutnlse 
of the two advuola thdi^ht oti^bL 
lo be apeeiiied. 

The tfichniitucB foT obtaining ajbd 
plapnf numerical valnek on vLecuu' 
lytic eovroaLnoi ^.t* ■pnmrrffus- It has 
l>«n «ti1?]ishcd that true dcctiolytic 
corrosion muat take pbee In die prt±a- 
ence of a Jr pote^itiai E-ndient. There- 
Doh, iDD^t dE iluj tfchnlquea itid hx- 


tupTE- rn^lkr ||He of lvf<t piU-allcI copper 
wires spaced B small dUtim^C apart 
ami each contacting the material under 
\r^t Th«Kc ai-e Eiiecgiaed open ^iroiLti 
with a Jr potcirtia] dE proper vaiufi:, 
ami the entire fiifiirEi. uw ni least the 
test sje^lmejiJj art; ptaecd in a ■con' 
trnlM atntoapherc. Current fluwa 
Lhroueh the ckctroilyte, by The 

moianiTc, fmm the pLua to the rni™^- 
wire end che plaiing artlvo Jcsti"il>sd 
earlier Cokes plane. 

Ii order ihit MOfoe idea may be ob¬ 
tained as to fhe- rnrnpli tiled, proce- 
ditres in-vols'cd -in avaLuating material# 
Eor drctroJytic corro^iofl ebar^ttri^- 
Eica, t™ of live m^tbnjt mhiuhttd to 
ASTM 5ub ? cnmjutLtee wiLL be -dc- 
sLriheJ. While these aiethods are ji^i- 
biaf jly for prcssoTe-sKiiaicivc tape, they 
art ^50 eu|i]“e1y suitiWe with jinajL 
chatigei hi technique for nnher insula- 
lions. 


CyJi!nd*p 

Appanrlurz A plaack ejlindrical rtriini 

]X Dsed, appfOKpruatcE^ m dianieter aod 
tUpTicLireitLy \an^ tD accCininoditE ac. tust 

five fpecimetH (minimum *-J. TTk plai- 
Eic- used should tan rtTj liigti ^isrface 
■ind vl>lLJnpe rrsistivltie^ and drum stiCtild 
bp equipped with Itfnilliala -CJijniitting ol 

four ruw9 of No- -t Tk^se m^chiTia screws 

and JHDciaUd mars BpMc4 apars in 
wh P^w. 

Oiue Tuw Iwgin i™n 

th* edpe oE the djurCi, wllh a M-COnd r™ 
ItJCatcd iTmmd the Jrnm tcoin 
row A acifi bEfinnanr fyom the edge 
of Che drimi- A iLind raw C ahouf-d bt 
lotartd 14" atOLiud Ihe drum from tow 
and ihooLd TK^Kin Ifmn: tbi cdfft af 
tTie drum. A Eogiili row (JJ) sTioald thui> 


iJjIE TjitwralnriM- 

"Comu u Hsai.fsoni, JuItp 19*^. 


be loeaiEd M "aroujid clii Jpiuri k-oni r-nw 
(7^ or-i should beetn >S'" frm the edift 
AU urtminal^ in raws A snd C shendd Lt 
r^nrctcH and Wir^ tth ^ CLcrUftOtl 
mijial, and all termiOALs In hC»1- -B and ij 
to a sdu^ rtiOmiOQ terminal. 

A rpixiL id soEt copper wire uppf&^l- 
Enatoly Q-flOF' in diartWlCT *rxi having an 
cLanKTicLan l^etwem 2D and 3D per CCnt, 
la also ifcoedci 

A bunditiry tahincl capable oE CTlRlni- 
taining peC etill ndatine hundd- 

Lly at i temperature oE 77 -±2^ P 
±t.l' O la "JKd. Tu TTjmiiaing tbJl 
huniidicy. it i? Agential lTiat tht 
icolcd ARE^mt rII paspiMc Ioes of 
vajwr and that ^veyy precaiitioo shouW 
Caken ta aVObd COnJ^ruaYiim. Fm- 
vinmi sheuW Lc tr^d* El^i Ihahli-fi cmi- 
rteiTtionji to the Lwi_ common tKrminals «1 
the drier Itom tyntsadc the cal^Lnct. 

A senreK of 4c fOt^iial at Uft kclta 
±2 vOflCa ii ^llO rBi|u:roJ. 

A tertirrg selcItilM of ipEtablc ce^acl^ 
El- Uiwd "to b<"cak the OOOpe^ Mfisc- Thb 
shauld he a COOelaiLt rate at Undblg IDA- 
diihA plane 3, eflidptflil with a 

redirduic dc'rice fnr roeasririnR tlie clofi-' 
ga£i[?fl] af the wtri_ 

Sp€Cimr.n«^^ Tlw ipwimem iKCpuC^ 
are yi" or wide Or An Lntceot mUjlli- 
ple nJ Ihexe .flciiTtS. Th4 firrt amplett 
Lum On R TOil oF lape skeuld bt discarded 
and sanipks apprOKjautely Hi" laogg 
-selected from the remAtlld^r of the rptU 
ILtlTfote care ehould 3 m exercised Js 
tlRndling the wlie, so iTiat not moriG Chan 
1"" at the end of any spBcieicn is hiiidloA 
Of coi^chea anj troJiACC Other than doe 
drum. Ttila mcthiid is nat awlicfiblo 10 
tBp^ lesf than WldC- 

The rimm witb Uw 
tpccimens and tba wLfW niniimed an it 
BfiOuld bt niaintaineil at ^}4 per 

■cent relath^ hmnldlly «. P I emperaW^A Oi 
77 F [2S ±Ll* C} ier filie p^rrad 

reu'aireJ. 

PnMffrfiire; Preaparation nE the wires 
Is Iht fijEt 3 «p. Al liiit fih«5i auptOK- 
imateJ? I?" ieE^rths nf waK, c*reJidLy tm- 
"vJCRind frcfR the spcml sd as tn -Av^ld klnkl 
uC BlfUtuhlnfc sJiOuJd he cLeaned in a hilll 
aE petnjfcnei ethref Or «n equivalent srf- 
verft- At Irajt fivt lenglhi sTuibId bt ttl 
Osadc fuC ItntlCm Br>d rfiTrwEkm Usts eti 
the unrcTTixled wire. Tbo pesTtaendD- 
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Layer 


W^aund CoHs 



coTtOlaCW 

tcvt 

In cbr pocand Stt[> hive illt prenata- 
ior iMSmff th* IjBckinff The cLnim 
shwuliL Ik- ctt^ried weLK [irtrat-ciini ctncr 
arwj Kt Cni with rfw ttrcnamli 

diwct and the ^aiJE li>£€ip:icna tucked ^aJ^ 
by th« endi *iul pla^^d ailhCti'W shie 
dmvn 4^1 Ibc dfwirh (h^L cda« parnlLtI 
Ifl liic ^KEi of ihc -dTunx Chie tdaE od 
iicti dpecjin^a sbauld Lc lacM^J ! 4 '" fr-um 
a Jiauiinjr tlfrOUffh 1 wo tcmnkial' 5 - 

Tlic eamidc sJiaidd li^ flai. Th* cdKE^ 

oE adjattJll tjiBTimeoi m&r IWffh. 

The StJSCinwne jlinald be -Cirf b*cb to not 
lesi thnn U" t^- tcniiRE ippiiMticnaK]/ 
tqiftti [mgthi JiCrjia end n (kre -Sfwi- 

Totn, -which nfKiuld he laid liOiwrri "by isnnDHi 
oE a tdeai iDiaer^IxlfllwvId nel tie touchcdi 
wi-Qi Elx- hbnda- 

En [Kt thied. ^lep we ]:i%-e th« prepara- 
ti^ fm- tes-tint od the ndlwaivc lidc. Tf\L 
□ruDi ah&iJld be cleaned wJch pf+nglmicn 
ether The iptamfidl HJB picjJiiraJ 

by Htchlg thtrn ipi their illative 1103 !i!iorii 

Wi ^ fcpn.rate fixtuift. TliClJ |Kifiatiaiis wil] 
he o-teTenaiifd h^F theif wad^h Quild tht 
^.puC^gB i)i the wdrei. The tdgCs- o£ tw 4 
a.diacieod sp*£;hiinLi nay- c&odl or o^rlap-_ 
TKie spedirtCJU trlhH Ek held Wether irIEIi 
ceUuloiC-acfftate-backed p|-C££--Uf€ -jenu-*- 
adbfeaLve labe ran perpendk^lir L* 
1 he JpcdincrM. Thera should be a f lenr 
Icagth Df at le^^t bftwerji the Eup- 
pojPtiils' lanes. Tht Fuppartim; tflpCS thHY 
bs wSl to attach ttie ^ctup (P th* dnim. 
Care ibould bti to- cizt cJf Ihe han¬ 

dled pc^rtionj; ol She epeCbllCF 4 i The -wire* 
ma-y be &npir*l In th^ fiitijra; if cLtfaLhcd. 

The JvKiriiehs may b? attfehed. 

One- hy dne, on tho drum br mssns oF cet- 
IlilOJC"-icetate - ^eked pt-esaar^- ^BR^ttive 
adb«lvft lape the pretiulions df- 

•VCClbed iihriive. 

Aiiplljcitlen of Mk yn^ ti the raixt 
t 1 Cp. Clea<^ whiEe glcwea iLdn. bB HSCd in 
apjjli'br the wEm | If they are nrt, die 
ihcniFd K takei^ rio loujch mltr the tndl oE 
Che wires which will iPQt bf in oaialaCt 
ihc -iipecImEra. The wires shoidd he 
nppUerl in rTcnj-fi of CWO, or^ putive ind 
Otie IlCgaliie^ Maced approliJtiildr 
qpart. There sbauld be at Icnft one paii 
of terminals an ItiC nme ^rde Idt blank 
bftwBtJi fflih set cJ puilCLve Rfht rccaC™- 
mm so Thai idiecerat wires have the 
nme 

Ewh win? mini bt- w^unit B^Crlind oae 
lemnnal, lay ip fn^ pr then 
wrRpptfd around Che cylindlT -panS-IEel tp 
the edp;e aiid tn KiRtact i^th th^ ipecirrbm, 
only- -^nuu^h tenaian. 1 * ktCp- Ihe- 
Vrire striiftht, find thm WRUrad icryurwl the 
iMirHE>oridana- termiuil on l 5 ia CicKcr 5 ide 
in cow C nr D, Crtc should he talrea 10 
Vkp tht wine in contitC wath Lh£ Eample 
iiLit not -oac n fusion in cdcocss erf the 
timit of the *mbt. Tilt epscing of 
the wkee on fcbt bwltinf ma? be adjlretcd 
90 that the wira ol a ffifr FMTC appeoxi- 
mateLv fByslfd ard s^e appcEKimaldj 
>i“' apart. 

The tell fllfclc fnJIowi, w-itls -the -dciiiii 
(ilar^ in Ihe hmuidity- mblneU the C-wi> 
JiEad -winei conyiecied aod Che cabiiLet 


jaalect The bit cy^le coflaistB <d" 24 ±2 
IhOUrp wirtiGflil polcruiat, follEnved hy- 4 ^ 
haurjt with patenlsat. If witCs are 

brOikeci b 4S liOufS, Id bbdCa h&Uf 

chould be- UBtd At tlio aid I hist period, 
d» poicnCial Is ul^ off,, ihe CBbbcl 
OfN-rtfd Bind t\vr. finely™ reem^w^d. Care 
■Ehnutd he taken Cr^ k^i ^ record of the 
poliricr that wBa applkd to wire. 

RfJtKKving the wirei i^ 4 ho nem Kep- 
The wires in corrLact with -the- ^ckuiK 
“Mri imwi 3 tiwl friwn the tf.imii^-s and 
IIEted off ttK hodcirvg. The positive and 
nBgaClve whrci ifiObhl be l^i^CgPlcd. 
However,^ in tC 5 H Hk adhea»c ride, 
the adhesive ihcnld h? dijsolvdd or Soft¬ 
ened b fi sbitfiblB ^duUorL 

Wire- triting l| Ihp final seep. The- uii: 
corrarSfei -wbts, ihe pOlitiv^ wlrcs, find 
th( ^ICgatiTif; wires should bo tested 
-Lensile itrct^h irrJ ilofigj^ LiPfL W^IBrC 
it 1 ^ been f^talilislicd Iha 4 the negative 
wires flie rwit fipprttrsfibly Ihcy 

can he UBed in plo^ oE the nneoTToded 
wires. The brskdofi Load arid cbe IPlid- 
eScOftBCktu Ctil-ye ihotlM be determined ™i 
tht tensile machine. Ttie distarTfe be^ 
tweer. the jawi ahadld bfi l(K'. 

CaJeulaiHeDE 

VV^cn it desirH to ^ibin n 

r^matiLal -BBtiriiacc PI th-a diLlributioci 
of KjaTodor, diiE rndhod is sttEgestod 1 

The ayeiiSg^ rlenif 7 itu>Ti nf the lui- 
OTrrt?d*d (Pr' oeeaEitc) wiJCB aB fttBl 
dc-teieriLnad their tTreaklnf^ Iriad; 

step 

TJjcn we read oH the eton^ation 4>f 

the edrrcirled wire .-^it the haeikiaLg 

l-^d: step if. 

The a-vi^ragc cIcmgalJoEi of the pn- 

torrwJwi {or prEEitiyc) wince fire then 


dat^rodibBil Di; the hnsakiri;^ load of 
tfiib etnrrodfrj jpecijthat; attp C, 

TlLt apt^rOocEmate p^r cent ^ the 
prlgituL i«t|;th that lias hdan €tn[[€d 
can he computed "by 

|.>^’:trahun^^ iaetoy in % 
i!-C 

= X l(W. 

A-C 

The dtBtrlbutioji ffictort sbciuFd be 
averaged. 

When BEvert l-Dtal corip.^icm iwi4 
guCtinf ^y^LUTB, it. wiEI be obvioiiS ihiat. 
cite domgaiiaii oE the corroded wirea at 
their breaking points i% apprnv innately 
64^1^ tn that oi the imeorrcided (or 
regatbTC^ wines at Che same Ipadi. 

Jor ejctenBL?e compuutiOfai with 
Ctic SSTfie cra4<: of wire whnsr elunifa- 
Eicm at br-Bak has bean eBtahliBhad, a 
grapiiicat -mcfthod giviaij the c^tfroded 
length in mches und lkf ^prrMpniidEng 
pST cErlt lIlBl bBSst cOrrCidbl (the 
diitributsoR fific.loj) c^tbe worixd out. 

The reporr should iivcLude: 

(/) The per ^rrt retentinn ot thr 

load fdT tllB |K>slthve 

-w-ireSp 

(2) ■■|"bK pcT cent retention of the 
hyefikang- load fnr dte -crrgatLTe 
Wires when this diffees fj«ii 
Iftf) per crjit. 

(.J) The distribution ise-tor In. ^ 
efttat when thi?. is desired. 

(-f) The brefiltinp loa:l ancE donga- 
taOn oa" tfte unpeTrr>dei wilf. 
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MICROMETER FREQUENCY METER 

EEpvciiSy uieful with pnlicq, DAjblk utility, dnd i-ehy-br^ddcdfl 

i«nn»t. Airy model wll mqrrW any number frequencFei, pca-sent 
frrhire, FM or MA, wFth fl^curecy 0-005%. 


Catlbr-iliqnv Tiad dFriacil^ Im p^hunr 
dfli|ir*-|iih frffin FCt iiHiir^tnrs. 


LAMPKIM LABORATORIES. INC 


Wrir. AttM. 


BRADENTON. FLA. 


News Briefs 


m&mTR'f H 0 fsS 

iMtAWlfiU Maonl^nifibc C4ff^ 4««9Ib4l- «!! 

VflTrC* fiilTTirl. LrW^UrFdr }C, J_, ■!■ nnw Id- 
rAtid iq ■ rtC^lllly ETHlipt^LAd HdV ^lillL ■ 

atirlin^i M J- 


Tlira- KQA 34tVliv CAi. Ju, Cimdtn, N J.. 

I mlroHimd ■ repEir pltn Tut RL'A. hI 

^ropheoME-ind tr^narnpiic-" ^kuLM. Alin-.m- 
i^aoEoi arc ^AciliEi^ liir iUd EllUbflllon 

d Ir1| qJ ririA Lial an^ aiKal-nrni|| c^iilD- 

mEiiL. 

Xlnfiar rHe pIeu, ihc IrtSLc ridUlr^J ^ i WTb 
fklt 1lHtr^ IsriTTi hha tiniE 

rq^rynmii ETrl-HcR at □h IlLEDhy UDlIf ll !■ 

3hif>|.<d iJmL ll l^ar ^ TnicTCfJiuncfc hiid 

Lvt> ikiTn tve Lr^nK-l-iptlML plCli dpi.. CJpila- HPi: 
in ipT aiirJi iHC-iicc lancilrl k mudrcia^ 
tCA £-trvi«: Qi,. llW._ KnCurn Afsaiarua Ciiii- 

rrnl, X |. 

FeJtSOHALE 

br. A- Bcb!kn»f nt S^ll Ltiib* «?■■ 

aWJT4cd rHKP^Iy rb^ BallontiDE Utdil 

nl th^ FraiikliA EriElitd.T± lO. TbU^d^lphlL 
hM OVLfI'-lftiPnf Offll3'ihiitt«ii-p la thi taUnilPD 
pT ihc eIecI roriulflitLiC WaUc C'hiory 


Waj^Ijv C. Biiitik. iarmarlj vish Liha WcUllbf- 

Cbloiin Corp., bu Joined blcoc. u m\v* 

amaaicr pf tai- lapi nEDrdET 

llidh P-evcliH- li dOw witli Eke field eiELiineehinp 
flQiff af N-iidy RntPTnriiEa. UaIrniE ^n., 

tL^llyuwf 41, CuEU. Fo^h±; lalQ tr 4V^ieil 

In iv San FblU^I|0» offici. whirJi L| imdiE Elii 

rHctffitiiiii o{ J.ick I±ren4li. 

Juaa T. Buiehitf,. iphr VOS ^SVdeiiL Ol i'llr^ 
irom 1!W LV mj. nnd h3i linrr lnryFrl na rliair- 
±nri3i eH tha eKCOULlve nlmiiiiEiee, efjMUd 

««ncli chblEiB.-ii. ^ shp- bwrd -31 dw^ici^ !«> 

aucceui thr laLa Jo^ BaUbalfoe. wi|||m|i 
BkWfwtai^ pf^ilde-ni. "tq o:ce.iwh to flerh-" in 

lha1 -^apEcily aj lb#- EhiaT la^uLivE OI 

Owm ■_ Bvowwi-t ^otmefli dii«iar *A Pa- 

rrihg E^iuE u^|. Ipr SjIvOuia EICOLtk- FEthlUCEt. 

Ihjc., Ii-ij befd. I4 >^Ih.iv£ iiintui to C- W. 

ElUv. Eiaaral inhn rrjiui.er ill LIM JldiO TiIIH 

^VUfifa H, HrOinnaJI In-; bun alrchcil eieelt- 
lEFC viu t^Eu^iiE t^A. 

% SCutmir whci licuda Ella £i. ScEt 

lini: CD«i(pair.j-i Dttr-Oit. "IFl ■rfprriM*l AinqurEa 
EWciTWfK Corp., BrpiAlynr H V., Im l>e HkIm 
ipan uePl 

CUriu rVlun<-, fwmrczi/ tKLcrol Pl#rphpndfa.^i 
mUUft for I bf I^Tip iii¥idikin ul StI-F-^IK-i 
E lBctric PriEtiKEI, \jfi., h#A UPprrmtH iM- 

rECTM ^1 l^cito C=a^l uln fcr ill -phOiluiai 
tfviaaina al ihe cu-nipiny 

pdu CLah4cvd.kUi iKOn i-ppunEI^ ffiTrmCT 

ior rhr- ide'THiiT!? pictur-E idbe diviunn n 

r^inceeiaA iLifT pr :Syl 
ir frnpfiriurm, Fi., Ml 
aEUi iiaa pcctt ws»Ai™tiaMly EllHliCe^ ^i^ 
r-EK!>r^ d^vr'biimciiE eOJ tnpnrfri^ O' nirtin 
Kxul EiEbOdf-EOT EUbPI linra LhiL 



E-mut -Clav^r &UI- "mwi ncmid Iw tfctM i l-r h««- 
phr-hleal T/panTyrm^ L1i^hllca:i Pl tk*" Ll^i'' 

iiji Cn.. Li» ArifEhi, * 

d^er M" bn«n c>=ii.iM^LiHily dn^ayez Id ueo- 
Ecarldormef iavBfc^iritfiL ond imiimb 
F aciine Sll!« 

F, B- AiwwoA -inriiicel^ iupf"™nr "r IndllALruJ 
ra^murlaj liid p«nilscti«i- <^lTi>li haa k^li 
ue4>D1l4 ■TiE-nnlaclin injr liiprnnLcndtftL Wf !»■ 
n3iD> tube Fiorl^ahli UlKrriE: Pr^TFiLi, 

Ivc. 

I_ K. JmIhp b^ 'Oiia^d dti^nlnff fi'Ei- 

MEfr b"- pr^lldCl: (niiMcriiiH or Sbe 1-. E- Lianl- 
mifcLEif dJVIlinii, 

ri- B. F«i»h#f Hei kccD flppiM"L^d i»cE-uti 
‘ yipMef pF br^dcaJI irpdi^ -idui^EUeOC HT iba 
ij F_ 1 rl«irTUl1ir divide*, 

c. M. lkE«<U5i haj btEil ftMhed, CHIP- 

ottr dl nHin crrmiTmnJi;*-LM. E^oipmnir ini cme 
C. IL iroDHiiictiE- Hi-Pkiiofi 

UU^ATU^t 

TlW F-P.^Et Conu-atii^ Oi-F^auL Otl^. nnA^ 
k#a aaaiLablE fur disqnhulion u e'^liE l-krt 
nitoViF nfi jEfl .£tAa^ F]^> CEkvIl^no inij t M 
anEcniiii. ilaUJai- sh^. lina fA TV jq*! 

FM IZYlannair adapLcr LILI, idJ-fiV a3T.iji'j, a^- 
OSHCnPlff- OHd iTir».-rH. ^cip. 

riirattir ElK#-lg DaHvbptTlEiM Cl BM a iiT. 

J-Tnmbuiat K43eeT Las Allfffir" ll- CeLI.. hl.« 
^^>hlEd. h rlEik clurt OJ I*5fr1 ar- 

rE-nE^me0.1a EJ -riw it -Rfc-aE dF xIccEpIc 0»- 
hfrHoriL Chant cEmLEihl £11 IbVPU^S. HTlh wir^ 
cinLuCL Ofid CtEa-rPiK-e dahi. 


vaiik-L EIjWEe-jc frOCdiCr 

4 jEH 4 vrt joined IHe ■ 
vjmip'i. Radi^ LX-nllon 




flyi SLuv^n Elacbnc. CuidlMq-Vp IB Wul 
KihEiC Si^EE 1| ChiCKFO -M, 311., hi--* iliHd a 

b-puHa ndeal-brand N«. Jh. 

nt# ptndur'if a-r^ liaLtd, Indhteinf I.H^ 
T^-TV liErilnE-Opep fc^hiUll pmvidca all 0l slli 
neOtVItry aipaal iiiurk^E FOf l^rf ■■OP'r ali|r1- 

miad- End sefliLcInfi OC FM ind TV rdtel-pfri. 


H * eowtMUNF^AtlClNS FOi AUAU&T Itifl 
























CDrnHin. N. j.. havii aannunMi H 
LK-^Ur^» OP'arsa* ^nij 

msHnEtic ILipd irtflfTJira, rrnjntii im^ 

pllDCd-j Hv.ni-rnfiP' ai^nDrinp ImJapthMEJ. m 
5 prnlEuk'diA] rEMH^r- _ 

Urw-byw JFB ^llllrf PraadrajJ 
and (.anrm i iU pHf Tmi* 

Itt ™ciiw AS-FH iiid jl^ mi- 

■zrPpiiFF-E- ?-Tai »cixx™ci: ^^JT Ar 

cvirdnrj fdu^tti SH^LOj, | Lia pic ^mblit mi 
uMlIiWd- snrl rtliiAn- LIM cW^ndmii 

Eccdt^h ISorm « ^ra|c Whu^ 

wnr 4 -r#nr infurradliu -u Iht *'^■‘5 
XhTCdMairTBal rnli^K| 

“ "" ^L flElil^ria' 


n-pi flEhl^ridit 

Lf - - — •■ — 


___ j^^IIEl_ 

fiU# .WomViJFinff i Tcfin H-d 7 n 




L5*iiri- H Ibp T-C-3A ■Pts' 


nf pn 
MVfC. 


Cw i II PhodrKM- C«ii*nii.j, IF5 H IItjj^K 
Si;i«i:. C-hiEi*3 ^ CIL, blVt rxfciMd ^ *F«it- 
ntimi iltatL ^ litaraiWy.EPfcM c^p^ibmi. 
FidKIHiJ nrf JmEe od. dllB<n’inni, rapUilfeniC^. 

*ir- 


Tll4 TbH^mc CnnMnlklfi, m 

oiiwoiti AVt., CAIZi.^n^B. hi! rp niprd 

n 7^ -pJB^ rw tlE^ICddlE -uA -il^Lrl- 

cfc.^ im-mp™tnEi.. 

€MtM.\oit I* flubdividr^ mba tKlIona on Itt- 

mi-OlJ hlfI, larminHl bi^mP-dl, h:inJwj.rE, 

lpfliilp.lM milbi M±jii. 00^ WVl -b^Ek. 


Kvlfl- W,ng\M^mm^ Oil- ^VIS- FIeal AvEip 3i:iD- 
1.1 In, Miiin.r bjdtt publitli#d +»n TraTVEElBI, » 
fElierJCOn. Iliill^Lin h\^ ilj4H*rt>H dc pTiacrj.- 
mar? ELnEln^f in 4Lpl<l[ir-l dl J I* *' 

H OpOIH LnJ ipEC-di irtini \0r 

tliillalb IIMS d4KTn>Eri- ■jinizn.ldri 
in 4ApdOilKi cH IP ^ V* tnia fl-pdi f™ 
7PE P« I^Ui tpfn. 


EIwt^EUHL TtHA F^dHiu^nn^ 

[:»m--yn, J-p FE^lEtd an nruchurr 

dJEL « ^ TV li mm pp-MCPr 
i^!-'41Eftlri -ITf rrpcrHtinl JhIA, PaHEVlpd! "tn 

^ bjriiiN ti^linsJ Lind- djawinr^ dnd 
iiincim «i mrt rciUkrti. ji i piiiiri linh^ 
.^□m^i cnJ iiflLk*l iy^brm^ "inrlB cqbIchI jvlIlTi 

iiiU' driMU mnrrol n^, vie. 


Ti* Mxd ]PI:feLT1M»4T^ M) Tcuwbdito fe,. 

Cr idUU ma., Ai.n pr<$tr ±d EWO burCfhni. 

ili-K-rihiiiM ■ dNfetlllinnbl Ex^-Ei^r Liid 

■niid-l- 

H-TT^ecinb <4ir>il ^ i^'pPMdE Ond 

■ I ijidiTucnId JbEh: 41 lilPKl tHCT-|Tinr rpunlk, 
iiEH 4Kl:urcL p^^l-a'&l d^ib ±i lAjdhnitME, tic 


SfH-efahn QMd. Cnc-, - 3 ?^ Rairficad. Avt- 

niiE-_ ■Sti^TTiiuEil, Fi:fiR._ II iWiT putrllshlnE n bi- 
RmilhlT licHJir orEia. ^■iFTrHiJ>i, 1 n 

^u^bfirnnkii m lLi vu 1 liii(c i-t^ltliOf^ For 

uii\i\lM, ^flli Kd M<CinST. Mitor ^ rnrrjnlJj. 


CHmni Ek^trii, IZW iLumlKAlt Sl-TfB4, 1-^4 Aa- 
f pMi 33l CbU-, u-n puUia^ct ■ 9Z-p^E<^ Hip' 
riflii^ii 111 ihE- A bulldlEL wtidi mrUiiAci in.fnr- 
IMtiifi #n Ibd- K ud Jf?r um£t £n^a 

mnikiEEU-Jir mih TbaUilElnE 94Eb^ULlE-. 

X l-l E9SUTiE.rd. rCEOrwIlHi. 4^ ta ino-rL ar- 
r^ngiEuntii b ULriEKii ll^ll liijtd H< mJ\ iypit4 
■ ■r rndiii, ibuiifl, idLteLP-Df>^ lid- ^kiJlBWEl >Bnuip- 
moni. 


W. Shm* -A Cp- Iff* . PB Jiunl 

Sir-iiE, [-ndiLiiHpofil, IndLiHl, hJi-tiz ItllklEd 
VLdll»14 Z, iPtE flfrm-li Ck^tp^ VkIkH 

fEabnm ridtt i^iiirfeHa ftr f^-iy-bifi 

D^I-Df^Eli dioUikd nfm-UmiaJ #Jid i^Jiuriwixl 
ini lauiiLkMl, Lnfildc iliucClHfl £h.^h ■4litrl.li ydd 
hfVEd phohw-H>b4 i,nil dipgp-FmF- 

MunaJ 1 ^- inH.iidiiJ nov LLfa bf F* btli!4^h- 
tniPVTK JBa4 ItEir bmCT^lE^ Pr^np, Mrr'FB nnd 
LuTl-rdfl-i -pb^ili-f^biertlH 
Pr=p ^?± 


Th* l-lFwli44-r4cLu4 Pjh- ABo, 

CmJd., liHYr rc^i.ard ■ iJ-tagr raOdF-O^-p^rh-axi ■ 
TDP-'EPil, WaPTPlI MifBB flpeb Hfinini- 
rnn^ Ox bniJi AU and: FM b^UtdCUItfl. UtU 
lEluipfnant Tvanliii^ Ip- maki □ppriai^Li.la mHii- 
4J4mfn-i4_ and p^ci- s-lop; by-Hop dfi^ii 
paupci pE44ci]u.-;Ei lur nKuuPin^ -nObidiitf, 
IdtHlFfBidE' V-bJ prninbin^ -ik^ iwqninfiJ d^tH. 

Also blijfiA. ^4Pii iDr ilnid-ill^d re- 

curilxpc -Ed all rt^luirEd mtufauxcmcarla aad pLbE- 
blnp pJ* n^airrd aiirv^, pD^. il -diui-Difi Jnr 
Hliiv ^K-iLk p^J^Mnb I>UIIi>d P 4 Cnrdl In 
plnpDf ^Uh pee iwwiraMnti. 



hallcross 


H IGH-RANGE 


Schum^tFiC 

No. 791 kilovcllmefer 

htU-ltipMcr 


KILOVOLTMETER 

MULTIPLIERS 


and voltage dividers 

Types t& 200,000 veils 


Vv'hcdizr fof hi^h-voEcA^e ^ltE^BJ^^c□lc■nLE or- for 

Mi* iia sJandards ia dettfrrminLnj^ [he utlaci voLugc of a frac- 
tionai Aa^rtitni of a hJgh-volugc -supply, Sfmtlcruss Kilo- 
volimeccr Multipliers combing ci4>sc accueacy wpih fftfety 
und dependabiLiijr. 

The ^^c^. 731 hilovo[ctiiaEer mulEiplier illustrated abo^e 
prtivirlcs a Ecad)^ itnd atcuraic fneaji:^ deterinji^ing a-c And 
d“C pocenfMls up CO 40 .,OOG voJes wich ouc^iAEidin^ accuracy. 
Other ShalEcross Eypea bia^e been supplied !ot voitjiges of 
200,000 Tolts and higher- 'Wh-ocher ^chur nen^ for a unit 
iJesLgocd for nrJinary ^^olcage ranges or for ouelcar r^earch 
developchances are <hnt Shallcross standard drslgns 
or adapcAEiohs [hereof can fiEl the hill. Write for recom- 
msctdinions^ aiaiing details of your applLCiitlnn, 

SHALLCROSS MFC. CO. 

e«fiftepj * iintrvmtntt t * .ANtnvdfa/t 

Dviit. C-89 COLLlNGSALE^ PA. 


eOMMUHICATIOlU fOI AOMiT IHI • S 





ILUIO ENaiN(E)llH 4 


TUBVISIDH fHaiHiElllH» 


SS VANDERBILT AVENUE 
NEW YORK 17 . N, Y. 

Croup 

Subscription 
Plan 

SiBvsL F\ify Par Cant of tha Yearly Subicrip^ 
fion Pri» if Fovr or Mora 5 ubEcripfi<Hn [Irn 
during Y«ff OwnJ Are PrqpaHy 
tkii 

1 V«r—tl.OO 

2 VMri—$2.00 

Aitd (tJW -bf ‘ 

S‘Um fTTtwr nnmiil CtJ fctadp] far &i^ uhAszt\^ be 

Ofltblhj JC iha nil U |]_«1 #ldL CTkk iW&a pn U nr man ilih^^\£ulA Wkn 

we^llui irt finnj 



N^BI* .. 

Addncii . j , 

CJiv-SMa I 

Ol^LTB^ldDf] 

N«IWM ^ H-uiiaEJi 

Y^r Till* .. 

VdOF I>i3]iTtDH]l 


Nuae ... 

AiUntq 

City-SiKiip -_ 

OmilHitHTD 

Bb^Ld^ br 

NaiM* tJ HbiImb 

Ynr TJlIt 

YofUF OqiDJtmHQl 


Climb II klibHlltP^^ Wr^MOimt 


[HiJf ir ilUl^RPtViw. DrbriiuJ 


Miuld 

Aidrau ... ■. 

SniplD}i^d try 
Nitarvul BudCQIH 

Ydidj- TiEJ* 

Ymif OapinBMit . 


qArta ir iHmimisHyhF', ibtiPiB 


Nam* .. = -. 

AildrBH 
dir-SiBH 
OcmuiwtigD 
EntrpIVK^d ty _ ... 
Natan* al Budftati 


YiMjf Tlih 

Yoor l^iihnatli n. 

-BIULHM b pn.iwwit ctuiiBcaLmtu mrv cHr 
mcr\m ann OT ik± 14UHvin( tOwb^inni Id- 


<UDH, 44*.? 


rntmO^ 4fetL? 


NHibfOirtr, bt-mJEva bAril4ry. bNl^ 


Ecalmtu mcr cCTlrUriil » -HtT TiOOrdi. twb P^xfWr Aqdd 

opsEH inijUbbri. Ulr riiitfaclb ibrtl iii 14C 

EXECLTTIVE 
DEPARTMENT MANAGER 


ENGINEER 


C^IEF KNG3NEBR 
PURCHASING AGENT 

S4iil4 yanl- ^laiihdiMiJaii R utKt Eiiled. 

Tbti Gf&«p Smi !■ Rjr— 

Nb-t .... 

AddcriH 


The Industry Qffers 

i-54W *IPM II Jl jo* 
prOduii nrtM.J 


AHDStMW fJIIEh nf fJTI^ECTOJtl 

is MoiS ^ hi«*T3r durr latKl^nri. 4.Mi|pbk 
l&r 2D Hnil Xf mmapin Dvna^ ciEinAiii ^kJ bm 

iTiEKiiirKB^ fcf lJu Andrew C«p.r Sue ?^Tb 
Si., iCluc?^ is3j m _ 

TadaEluTi nn -rlriilih ^nUf. inf Li^pf-tai 

whirb. FEbir IM eilbBr ibrnippf o^ 

im. llmrEidi L^ pi. bD ampat iddliiZL^Efa ltd 
LTilli^ wirh. iHnlnfel Lp-h£cl33Ars «i 1^, X 
rind EsicEUlidriedr ?P mnipicH indcaLOrtl ife 
r^ccil □£- M. S> iiiLd. 7* HLKrcLiienrmi, whdi a 
m UilMiTE ^r-JEL mit r^ltH ml IS,. auiJ J1 

s&krDbenri^i. 

Thl -cmlf ?I» (d * hnJid ^pi>CT 

wire In ihe IP-iRiBiqKte imffv uppfr riiwrip- 

IB lhE 2]^Lmpm# rmof r ami 44" mppor Eutiillp 

In ibi- JD-bni|H3< »nce. DwImIjid rKflqriel ui 
till ediL prnper m bepE hi m miimniira, ttiui 
ucOOutilifil iif ih* liiAb ct£3 Qm wLI^ i^jy TfCid 
1a IfU 3 ^ jrtiD ho Ln^ uariou|. iruLu^tnri. 
When, oternlcd ut oiLiibum rucaenc tALiilffe 
It iqDD cbe wi1 [EETipcrnEun tIk li Inniifrl 

la LTTpraaiiiii.tml-r F. 

iJ.ul!ei-in Ba obfibtM etimpleLe deiiMt. 


B.£. TV STA§fUiIH& 

A itEtfiliL^miK Lflipliarr TV-3I.A? bft^ 
ip=wp>red by Ehm rrinimaiicr diwig» c4 0--- 
rM uic In JEUdkM *iid *1 erirra- 
jpithiin hi i piirlure luu uxrriJinHr, nr at an 
artlfdif-eE bX iy!liiUlv line Uhl fcddii:i rElbj llDlESi 
Tlif ampLififtr *^11 rsmo" l^ffl^-rT«ni|aTWT Lnlnr- 
Jcrajicc Irum tbe jl^UuIr liEeLeh add illf 

lyn^ ind nfZOS* 4^ l-S rrawm Inw-IrFfpianc^ 

nipnnuj 

Adib.lllur hequarKt i-e^ponK l« iild co 1 >e 

Aat within i pr-r rmirit arnm D in. S me. Eopixl 
r4:£fc 2 La. 3 4^, pciA- t4 put,, eom- 
POlito 'vidnQ 4 ID per can^ 4D xar rtiit . 

lyne. Oyipuc vobBb&e tiinRe iJ lo tl ¥. p^-a 
|4 paaks aliu uJ In. Q_S r, muUiti^ 

uULpuC. 

U«i «. d[Hiblt d*ide rdrraart whitb: oUpppi thi 
TiiieEa aE Iha ImJdc.pOrdb ItPeL Iliil drculE tO 
mid. to rDQQrn iD-oircla himi J|nd ECT-r.qxrl& 

Ehc alOpini ¥erLicaJ Lll.-Cikitl|r pedHildL JeStdltfif 
frwn pwr D^MH ft laniditudf r-uponia at Jrc- 
dOAFK-iei iMlaw 

(^□uipenanb ha| 4 lync.aLrcEcianig eirOmt 
vIhc^ aiH rvalOcE a deheienE In^^il 

wltinw i;Tr!i.l lo TKTTiiil IS per r^. 

AiiiG^lLnI vitlh LIie i^TK mb.^ is a eice-UiL 
mrrbnffemeiu wUeh du Itedr Irv4.l 

rrnd to lTJ??!mi4l-M- iS lhi mmohi vidia 
ibOi. Tbe. VidBu pbid. did. bt .UUILrdlitd. wLUFUr 
dlllU.Ttllnr Lhe i^a<i iwplitudi,. snd th# liiao nn 
rhn firlE Kla^ nf Ehc fleidifa UFUpGheT eiU t-E 
TIEH* KFlFStiy Ed oampenaapt fqr i;ha^H^■■ in 
aidro jiuna i-mplitiidr. 



CANMOH RriBlO TfANTINJL 
CQHl/rCTOJl SFRIfS 

A aiKti df OOTliTWCWrc, RTC^ boc dlbOoaD^ 
^TTP^ahinni oF ^iai9, -Vdll dr W40M mnunbiliA 
hil-TbllJCldr^B h-aip "be™ aamnuncc-f hv flie 
E£acl!Fi!= [}a¥c5(lnfiiiiehL Co.. .jffl}?- Tliun^ldt S^., 
Lda J4. C#.lir., 

ClrmiiEclEX* *re Uid: W tcberir^ r»pLT±l:M 
Idr^e: llrriplloity ai muuoimt ad C^LUlirL mQip- 
Lnrr.drun 1iu3tl pIdVidEd in rF^tocIa aedbMlI 
prOVllidnr in pIub' arctiDa [dr Jhcillh dOWTi ■ITI-L 
bs -pJuEi afWE iuTrterLn* tO cgaflacha, twa type* 
«J| bpaminalh—abaYp.« dTiil -£bi6«:e4i: u-cht- 

Pr^i atirt2i Jia jfcrwllp wliK-h ilmn ecrrci u 
mivPdl^m. vich Illegal pufL* IcIilLed EO dllpi.| 
claU^ and fOntiiCEI. 

AviJIahk m fi.Vi hkei JBdi Ftvhi. 

limVliig- ihc lFlh>^|nff norciphEnanbL nl euUULIb 
Tor and Sb vrirc; 3^ 3>, 21, ]EL 3E wtaci 
cdintHnnilonii M#Ei^n.iEa.l ipaciDf Dfi. ill- Mn 
bozhi n 1/J2" vrJLb a mifdmus dUfK^nr nF ThOf 
tuILi And I rnrommnidBJ aaipcrib'c dF E impii 
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How is YOUR company doing 
in this “EVERYBODY-BENEFITS" plan? 





EMPlOYEES BUYING 
U. % SAVINGS BONDS 
VIA FAYROIL PLAN 




I -vp ^mrm Ik 

I man^ 4:*mp4]nwl) 




pp«| 


Silt 


AVERAGE investment IN 
U. 5. SAVINGS BONUS 
PER YtfORKlR PER MONTH 


US — 
Sli — 

— 

(IL — 
ii« — 


^hMhIHU^D 


Compare your employee participation 
with others who hove Payroll Savings 


If the figures far ycau mtnpuuy fi^U below those 
flbovfl, J'ou't* missing your share crf of the Pay¬ 

roll hayings PIah I Thesp benefits are described bdcw, 
NatJcun-wido OTportcouc proves that when top martags- 
rnoot pats the "OK^ 00 the Plan, its benefits lisn shiirp^. 

EiNiFItS TD lA^PLQYrrfc Every inv'estod in Savings 
Bopwt^ pay $4 a t matiiTity-. Workors gJXin i 33^6^% rfi|i4n4. 
cJQ their tnoney-erkabllng them in the future to buy 
oions of the things tkiey w|l| want —plus the pea™ pf 
i;nind tbat goes with regular saving. 


froit^ fbe swoLt^n i;pend3ng stream. The Plan thus CDeI- 
Iributes to nfltiOOCil securtty—which affects your security I 

WHAT CAN YOU DOT If youT company has the Fay roll 
fiavtnga PJan„ omlrc sure it's bcEog adequately promoLed 
^twci^ed by ymir t&p etftciLth'e^—1 b hrmgyour camparry 
its full measure of benefits. Tf yOu hi;V(Sii"t yet Insrthed 
tit PIrtUp why pass up its benefits any longer? All the 
help you rwwd is available frocii your Stale Dtrerforn 
Savings Bends Division, U. S. Treasury Departments 
hliO is listed in your telephone book Call him oowl 


PENf NTS TO f MFiDYlRS: The feeing of sCcurEty tlial goes 
with, pnrtidpatiofl in Payroll Savings nitkes worE^;^ 
more contented- Woiryong less, dbey work better- Among 
the mUre than 2fl,El6fl large companies with Payroll Sav¬ 
ings, records show timt ^following histifialcCnO of the 
Flail —production increased^ absenteeism aord accidents 
decreased 1 

■LNEPIT5 TO THE The Payrall Sa’irings Flan is a 

powerful deterrent to mfliatiCKoary forces. Every Savings 
Bond dollar built up in the TrtiLSury withdraw^ $ dollar 






Bo 


ealiic,..? 


Qvvr |75X)0<KWD.D(» vhA dF i^vlnp’d- kindf Kayo bMtt 
bMifhF ilHu i94^r i- 

Marv than dF rhk wpliimf - owiir b 



WU Ih* piT'ieiriii^rL * 

Durlh^ 1 ^icnPhl -dF 1V-4IB, 1,SCB addbiOnal livgn ^rmr Ln- 
■ loll^ lhn- Pgj^n Saving Pl^ 

M 

Via llils- pkif^j ^jSDD.DOG ^|4h'1 nfm -ggcti FEivHFiirng 
eMi iha DT^ra^H dF \2U mgnlb gp lli4l^ poy— 
muzB ihiH: ^IS^MI^OOO i»*i7iK—In ^ndi^ 



fit* t» 4 «]yr^ PqportniDnr apfirierndrOA nk» pubi^Man gi 6^ 

COMMUNICATIONS 

Tail Ik Off offlkU U- JL Tnwvrf pJrBrfimmHnF urtdtf fhh ^iuipkmi dF Oyj l ii ■ ^ l■l ■ ■il nnrf fir^ JdFl rfiri fJ CoLlOCIb 


CDHilUNLCATIDHi FDI AUDUtT IMf * 77 
















Ute Ejimiimtinwta nt 

SOUND RECORDING 


FP4 )-H time to TEHE it IE appigprcpfc 

tt tht 4xEfini nf in 

E field, hn ApprraiEBJ llic £ceoin- 
pJpptFmwvft in word best 

\x [tiiiilf b/ c^Lt; uliii^ELe goal 

of A datuLd rKOfdini^ Byitom. In ar 
kffai Bound rcoordmE syfitmir the tiff- 
ful 4pf]»rin^ at che ontpnC. term^naJ^ 
■<}lOuli3 tic a ||iC¥3Eiil]r oF drin.L a.p}jtL«d En 
tho Jtiptd uir^inaLs^ indq^ufeni: oF the 
time Lutcrvst whioti mi^Jil have passed 
hrlivi^n ih*; oi ^n^Ji-'^^ thf; -LigTia] 
(reedrdEdg-) and recrBaitu^ ih^ aigikaJ 
(raproductSou). An ideal soiiod it- 
coTdinf syptem TnehE thiLi be litcnra! 
to a iKeFecl ttan^miBBLeifh li^dc ■with ati 
adjoBiablc trajnfnnjBBkqL lime delay. 

ill piwtke, Tvhwc economic eoiiskf- 
eiEtLOfa have co he taken ento arcoont, 
CJornpr’-wniPTE must be made- Sw:b 
'^MHupTOanisef ^re a.-cceptlbk, 3.^ Diin^ 
die^ do dfeot aifect Ehc of Lbe 

T'eoTrdeiE p^n^ijin l>*:y™irl m ]h=rm]K- 
Biblc ajtiOLmE- E^cpeiieneo bai 
tbit a lattsfaclory wnnd rcroidin^ 
^yPterq whinb ¥ti:1] ^an be la.l>rllrd ^ ^ 
fidiiiiy SyBEeni jKoiilr] nxat fopJ 
requi rojiaejiti i 

(I) A reapQnae ^psul fiequeney 
chAtraoteristLC withjEi a fraelian 
vf It db for The cniTipIcte ftvdin 
HptMUnim^ ivr fO €:xprif:iN il in 
nnnwrical vHlytis Eiom 30 Co 
JS>CW CpE. 

f J) A sigiul-to-noLEc ratio aa bi^b 
as po&aible so that Lhcfo will be 
no noise ^^rntrihuted bjf the rc- 
qnrebn^ system Tvhi[;ti is. ngdec- 
abFe above the inbesreiu noise 
Lif the tFBr^RmatsLco linh; I he 
i.igiLaUEn>-nui Eh:- etleIo shrTvbl ]if: 
b™tr dioji dt. 

(J) Ko varjatlon tu tJic fffequtnutes 
u| r-rprExh^cd sOLinds cnmnareil 
wiLb the freqntfoeioj -of the 
Bounds *rif LiibIFt rccocdcd 

Nn lurmnnic and anCermodnla- 
rion or rtber &tmiki diarajoion 
littrodsuied durinR thr rprardinj- 
T!i d icprodiidn^ proetaaea. 

Pha^E dLKtnrtlnn, on the nther 
liuJLd, eah be toleiaEed ti^ u. 

CTJEe dfipTrC- 

When rEvirivlnf fliese Enur poiTitS 
which have ikH been necesMjiiy lifted 
in Ibe O^dcT n£ ijOpOrtiJi-Mr the re- 


ipOnaft versus STtqgflKJ^ leaiiircment 
3B the etsital ^o meet. It is inoro diilB- 
cult to T«hirr the iwisc in relation Co 
the sigiuJ krsl tP ^.n ajgcEptabk TahiJO- 
ITie cl imlnation of frequency varaa- 
tiuns |ac»?RS a Tis»bk pTobkm lint 
rra’ssi diffiicnLtks OTWPuntcred in 
ejlimLnati-njir dEstorti-cai. 1 e mig-bt he- 
noticed chat hd lolifintts havs tretfi 
stated wFth regard to peinas J and 
ifl oimtraJl Eq pn^ntK 2 and 2. Tlie rr.a- 
^n for this ia -that Ebe Eludy oE pEt- 
in^EEible ^^eqllc^Ky variaSons and aiia- 
LOrEJuns as by m Tocans qnmpkt^d- 
FurtbarnMire. IIwte arc many l^pen oE 
ds^Coctdnn which are objcc tWTTvaUc even 

when ih-E n-jipiiq!>:k hi sms,!]. Indeed^ 

too littk aa IehOwJl aI ijta jrrcHent plxHLt 

some types of distortloai to djfitermlnje 
thrir annnyance value tnte]|ifcotly. 

In Eiictpidl fciur oF ebe rtForemeotioircd 
rOi|ulJcniehLs iopehrElatEd ;ind ct 
mijfht be said that ^n uivtacisfectory 
r-S^pnruvK tejsu* fr<tiqiB?nc.y c-h-pmeteria- 
tk, ^ high noise \<i¥Mi ajhi fi^Ljuriiey 
variations cait ats? be cEassitied as one 
Eorrr^ of "Wlien lodiinj^ at 

A lOnnil-rEL^irdinif SynEicnn dr-nm thlL 
very ^rcneral point of view, it Is ini- 
P^F^t4lTlt tlui tJie major cruscs which 

prOdiicE -ditljOftiLiri be unElnr^iH^or. 

ThfTf aeuen such cauws: 

(i) The nonLinear transfer chi.rae- 
turisbE nf Ihq TEsrording flnd rc- 
produeFng Hlevka- 

The oorihhAar Lransfrr eEuLru.E- 
teristic oE the mediuni its^ilf. 

(J_J Thr d imEn^cnna] ehftnirw of ths? 
record lEif TnEdium whkLi aff^ci 
the Hfcfnal impresBcd oh the me¬ 
dium whlk rfci^nFiiif reprn- 
duLing Or WbEh Einrt mly. 

CJ) Lflcfe of unlEornvity oF the physi- 
l;lI |n-iJ]>Erti oE IhE lEtordEng 
m^inin. 

The stiull phyakat flimtnsiarTR 
□E ihc rEoiKrded Ein the 

nieiiuin, whicli, for stiort WB ve- 
kngthj, approach the reftnlvinf^ 
powei- of the scajininf dcvkc. 

(if) The r^pEEd vjTmEaOnK (id ttie 
drlyif OHcbantsm which c^usc 
p.ny pEctififi lyT thE xnnnd trach 
(0 move under the necordinf 
hrad with a 3ipce4 different from 
iliai wlakh jt moves under 
Uie rrpT^idur.inf head 


NnntinLaratiES oE tbs rSCurJiE^ n.Tid. 
fcproducing device eati be h^lti a 
mmlmnni hy prupur daign. CuttETa 
for loecJiankal fecoidingf, partieidarly 
oF the kEv|]iRck T-p.rirty, Iuite: bcEci 
Ijicilt hiViTi^ Only n f-hacLLoti 4>I otis per 
esaht nf battnoiaie distortjon and bavLng 
a frequency response wclE e;;tcn<lecl Co 
cps. Mapifltic rccordiT^E h^dn 
-curl E^iiLy he [ltiig.tjeiJ s<i Ihai eEio n^- 
ncririnfi deUl ar any point 

within the pctmidinf gup LiriEurty 
rekkd lo the Mig-Tia] eu^teaL. There 
is littk difficuLty in buHdm;^ Mfhc mad- 
T|]R.tnr^ ■^vhi^:h wiEL yury five ELjJ-ht radJ^ 
aEiEt^ from a tight source without in- 
rrodurin^ distortSon Similarty, rrans- 

r|uc^'^ f^mpln-ynl Lp a^prExEucinf Jitl 
(jplkub imiyn^tkr Ot mt^hanicaJ E^- 

c^iiig can be oiadc to have an almost 
di£b9Ttiim-fTic chiiriKtr^ri^tk. In fld- 
diLioji, a rcprodiiLJcr iof ni>eehaii iczt 
recording should pTeFcrably bo so de- 
sa^rd that its mntioniil impEdunce ii 
as ]<nf u possible. IF LhEs ia nor the 

rssc, ihc vihTutoiy flrmfTits of fht 
cartridg--c wall lEvi^rd^E. foross ic[>pp iUe 
■minjnLateiJ yrOOvt wbcli wilt deSlEliiv 
ilic modutationar ^Ith discoTrions rc- 
suCtiniT from such Bcti^m. 

k ks KnrTLEwlial murE of u prohlEm 

En fuad rccoi-ding iifwdiuma which meet 
stTiii.jrcnt requiTcmentt. A satieEBCtory 
malerial io\ Er^echanicat fceordjng 
shnuld exhibit no Bpring-t^ck clasdc- 
iEy_ Mtllh^r sbfTuld ic he aJftCtod by 
liLimidkty and F 1 t>w. En reproefarc- 
fion, the ef-asticity pToperties of the 
rePCn-HSing rzifMhum arr nf g-rtmtEsS- im- 
portaoce since ih£ dyiambc foreai lx- 
erEed. by the stylus can produce an 
nndcai cubic dctgrmutidn of the Tn^Khdu- 
tioai patteni, even if the motional 

in^pedenro -oF the conncctErl vahraenTy 

jtyrtem is ]ow_ The&e cLaatic defociua- 
Eiooy cauae whit Is usually called 

rrmuE^iJ'ioii fujTJt. 

Wi£h ttie preaent quality of pho^t-c- 
ffrflphic roiuliinq^, und with piOpEr 
tonlfoL Df tlK devdopmeot p^x^as, 
thrr^i LE nn pnohJem nf rcLalul-ng an 
opUcfll record ill whkh the iinnro^scd 
xis^i^il ij. LA^sCniiiEly free nE -distcirrion. 

As Far as magncric roeordlne eoca, 
the oilj Ectuunuh^E EeIEutcs of the itiug- 
neEic hyacff€si5 effects of the rwaTvIini; 
Tnrdiinn gan Ue cuunEcrdCtEd by Ehc bBC 
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Lwdd Anilysis Reveals High-Fidelity System Require- 
ments„ Major Causes of Distortiofi, Results to Ge Expected 
from a Practical Recording Setups Characteristics of 
Powder-Coated Tapes, Economic Considerations in Re¬ 
cording, Mechanical Factors and Problems of the Future. 


by S. J. BEGUN 

View Ud -Chhlf 

Thc Hrujh Compaeiy 


ijf Luiaitfig. In tiLHiing thc^ 

nwgiipH-c rwordiTig inKtSiicin ii aimuS- 
ta.iiEPU&ly t4^ lll£ £-igiba3 ttug- 

nttic Qcld ^!id D^ditaoniil Iscid. In 

Tn£;<tfnt yEa.r^, elt liiasEriff 1 je>ct^ €k- 
wnaively uytd Lcrf TiHguctLC sc*dj\^ tc- 
cording. [ji tap sing a hsgh-fr?- 
ijucncy TnapisTi^rng ftrld is iha adiSt- 
tLiin^] fiqJH. Bv in3£~ikt:Ejc biaEi- 

Li]|j[, ifucid Jdtica^Jiy carl }t^ cib^Lpiinc^ be¬ 
tween the ligrifl] and thf maRTvebe 
rEirzojiiefnt iitdircth^n Lclt m tbi' ^UOfd- 
Lng irjcdaiJi^a. The oE cibc rc- 

prodlPCing hra^j, }K^■w^vr^^ fam flaftrirh 
th^ T^Cut'd^d iluif pdMETh, a a:iciniEjCih 
HJinwIiat atialogoiL^ lo tht effect of 
rht^ ng StyCliP ^ip ^ tTi<>Hw3atPd 

ETgjivf. 

In [ipt]cal' 'we:ll in iTia|fiLKt]c 
t^ctordidg if^itif iK^wd^tr-foaiiCil: lajtos 
the -clfiAticily Find «i5d Ro^' of the ic- 
tOrding niHetiium lllp a^lvETKly ;lE¥«:e 
the rccorde^l signal, somcLtmes result¬ 
ing kii c^^xid-crnHe d-clrriorhliqn oE Ibr 
parfOfaiUjK:?. Cur«fij] chnicE 4xE iHe 
prt^prrties and dsni^ii&Fona of 
the kL*e miLiEruii is essential- tn many 
inaunce^ one chdrae-te^EKLcr of 
m?portal ninsl ba cvaliiated \\i i}i£ lig^bt 
^ irffbEc TjTopETtiff*. In ai^grwLk tape 
rccOrd'iEig', Et Le ■d^ifijbru.iiL? th^t the re- 
eordil>g Tnedmm Le m ihin uj pccEf-ib]^ 
fhE thanner the C^pt, l3it itiote l-^i be 

VMJUiid nn a t^L na' mvy gevEp di-nnirter 
and die fflticr il ^il] eonfor^n tn the 
cLrtit4JiLr Elf the rrc-oidinj!^ and rqtx*- 
dueiti^ head, Uiu& assiaming intin'-?^Tr 
cflffitaet wiik ih-e pylp pi-KM- On the 
othffr Siand, Tb« thinner tlio tape Ltie 
RTfJktfr will tri the tflaatic d^jEurnun i<m 
fri^ii anj EOcre Wi it. Plasck 

[3.pf LdaidalJy i niuch ^nicKifch.e:r -sfir- 
f*i« than ^Ut pipcaf ihowa Jeia 

iendency I4> c^dd flaw :tnd nsa^My Kq-s. q 
haghrr iikhLiIue dasf icil^. laL nptt- 
EnJ TEcardma, |he fiOaiewlEat ±liick?r 

^IhL unu&LM]Ly 'widfrt c^SluJnMi mtTTiCe or 
acetaL* hasE *f irmtiwi picture film ililt: 


he aubJcctHl to grrotcj forces fur an 

EN[iiLva3E7it rlddtac: dElOTiiiati:cm. 

F4pr a i-^cordlngf Ethcdlum lo te aaLiE- 
FneCoryp it is required thar iH physkal 
prajjcEtiEx uaElfonEi alOEig ita- fiOuEid 

track. WlbcrevcT coated rtwdiunis arc 
usedn l^ke in cdLnkse-nnrr^te diaca^ in 
mfi^aufic^jLy-ro^t^ tB.[>r:s ^rnd in h^^ru, 
tlifi- C-oatij^ LhLckEiets ihujC hE. carefulLy 
contTfoUed and the stufocc of tbe coat¬ 
ing" Eiioidd bfi ■mirTEir-likiK. WberevEr 

ohE djcajg ^iEJl diajiet-fiona^ ai it^ ULag> 
ncticalfy-Goatcd. mnteriiilB, uniEcrm par- 
tac2e dutrEhutEun ^nd p-ixiper cLfijce qF 
particle aiae ix oE grcai^t icnpCn-tanc^. 

TFic mecbarrical t^rapercies 4>E tbe 
coRtin^ must be selected fti aecoidancc 
With the rEeisTdijig meihod emplc^yed- 
A uhiEOnn ujtd xnToafch cimting nf a 
dlac For insranianeoud tneehanlcal rr^ 
c^?rding h n{rt tbe wi])' requirement. 
The muierial nnsbt hE EiLxily rer^ini'^hle 
b 5 r I ha rrrcrdiivg sL/lui wLchout teai- 
dig. A nuiM^rml whicb is tm sc-ft iia 
undeaii-RLkp airice the rEi^orded miML> 
□lutiEnii may be destroyed Ity even Iht 
liinaEe^l fore-ca rxMted by llw reprodue- 
ilTg StjluiL. A Jtiat^nul which teo 
ti-iiTd ^ilt icEull in prettiatarely dulling 
thE rc^^prdinj^ &tylifs_ 

Til nuijfndic reeortimgr ibe magnetic 
eharatttfristicx, jaitkiiUrEy the coct- 
Liivity -oF the recording mEdjuin, muBt 
L* pri^wrly itelwtfd A COCrcivily 
whieEi ia eoo hig-li makcN it dlfbeuLt to 
^rg..a« a previous rceoriling anrl a 

a>erc]vity which ia tOO low iinjiasH 
EiinicalTOnx apan tbe response lO- hi^h 
Eieituenciex, With pi CbCaiLfy ivallabir 
eri^jn^'" heada, a II^lET^lTLtJ■ of hccwccn 
:^D 0 and 5 (X> orrslcda seems EifThr 
the beai eompfoanu^e. 

Fconornio oonBl-dei □ tions geiferaFly 
make It a reccafcty lo use 1 be reco^d- 
iu|f tibedicurn xpanngCy, TEiifl ^equirex 
ihai tbp r-r:roTding iiiJctlLiim travr-ls relu- 
tivf to flhfl recording aiMl Ttppodut iim; 


device^ with Lhe alnwa^c pc^^ihl-e ^peed. 
TbitSi the recorded vk-LivelEngih whkb 
cetTT«p^>Tirf£s to a Ih^h-frECiuiiTi^ rirn^l^ 
il xhnrt and Hpprwijchcfi dinMnslfWi-r 
wise the pkyiieat vze c^f tbe effective 
' pnrhign oE Ihc rceordaEi^ ajiJ repnpdqr- 
ing^ device. T& lEl^wtratc thia poiitl, 
ctic inner gtoovs of a b/ng-playij^ dlEC 
record travels vvilJi a xpei^ of qboitt 
per brvond- A frequejicy nf lO.fJCH) 
epd will rJiTjis ewreapojMi t4i a wave- 
Length o-E A wavelength cJ 

3litji4i equivalent Itugth is T^^c^^dEa -on 
A magJieEiQ rec^^Tding fncdinin inOyniiE 
wi!ti B spatd oJ 15" ]ier secend, 'vben 
± freqnmcy of 15,000 tpi U imprt&sed 
thcfeoii, Ejtpe^Scnee s^ceos I* Indicite 
that a wavelBiigiJk oF about . 001 " is 
abni.li the EbortchE which shcuild be 
UMd TegacdkE* of tlie rcE4>rdinE 
method. 

The slit width of the u-ptical record" 
in^ Rnd repTodiaeiuia Ayxtnni and the 
gap leuxth nF the ■ma:gne[ie -racjOidmE 
and fcprodueitig hEail iftecl Uie fr-e- 
quetiLy responw. QilJy if LIje nJEt width 
fir gap lengtli arc ^nh^tnutiallj sanallfiT 
!iban lhat OE~ tbB shortest ivavelength is 
their undesiratde tffeet ncghgibk, n 

COaKFiiigqi which CfilUMM always bc IDCC 

in a pracitical xyitem. It is alxo imprr- 
l^nt th3t btrtli Jf3.pl, ■nn.mely, Dsai oT 
the j-^carLhcifif btm! that oE the repro¬ 
ducing htod. inalo? CK^^Ctly IIk: ujnr 
anfflc V^ith regfard to thg direction oE 
n>otU>TE of thr medium. Ft r.an he 
shown: Lh3.t hiah-Ei«]iKncy tepctifliii:- 
tann Fiiffcrs ]f thfr ffap of the reppodue- 
lEif^ Eisqd is tilted with itsp^r to that 
of the r^or-dipg hend. 

in itji:ah;niital rccoidin^ ibi: styFus 
trp diameter prcivl4Ee6 an effect aimilju 

En eHjiL pPRvidftl ty the slit widllL OP 

gap Icji^fch in nptkal and ijiifi^ietic re- 
enrdanff. The itylus tip dimcuaiun ILin- 
itE ili« ET4^aiKncy ftapiMiac, There is 
■3.0 additioEial effret in mcdiijiicfl] re- 
CEicLhn^ which rtauJj? from intpr^pEr 
Lracitix and fTackisix- TTie cuu-vti 
traced by the motion af the reproduc¬ 
ing 5tylat uPe rw>t an CMCi leplicH of 
the mmfulsfioos of ihE groove. Tine- 
iitg disinrtiOEl is iiiOnElit about by the 
FncE that iL sphprkaL stylux tEp e.iriiot 
lETa-ct-ly follow iOpT |}m: moduEaiiOn r>f p 
groove wliichi was cub by a chi&fiL- 
shaped tool. 

rTTCguFoj- ETtgiion of the rrcoidlng 
inEElium roauEts m fliitter and wnvr, 
Lnth CxtrCiTiely 3.nnoytng. Speed 
cbaivgcx ai the record! ha ntedLipm pre 
usually caused by tlue drive mcchaji- 
ifim, bid viLjatmn& of tht tcCnr[Einjf 
P-nd rcproduciug" devic.es with Pt^gaid 
10 the recOiding mcdiuoi and elMtic 
drf4>rmattonE of the mednam CBn hive 
RU eqii&lly undaiauhle cFfect. By ap-r 

(Crt^rtiiiin-rf L?M i3J) 


CQHHkfHICATIOHl POg Alll^Urr Tl^f * » 






lk« ircffli VWQA ifE&i min 


b^ld E« Ni^ Glj^. Edi^trJ Dri#^. Wir*P #1 H"ni l iluil P^onWiDiyrVi iJdar C. ^ Mnrrii ^ L. 

. .. j ^ ^ ^ . . ... . j-.-j__ hJ—1.__ B_.i._- m tiGil 

: lad, 


nuiiirif 4l rtdk- M^ont ind M?Cnr=ith SS. Cc.; Ei K- P^iWi vicd prMldmd ind l^ril mpuldr, ^Ekii RvJid dnl TcL^ri^ 

e. G Cwfcrani, ijhliTtiW^Inr. Fix:, P4rw Ywfci; H. [_ CniddlL, ■u»|[r, nUlii diPIIIEDPnr. GP iT.-, Arthur SmJ, m#r 0 l |ki FinplKi 

»hWt ill* rwirlnC ivii Lilik 


Ptnaad^j 

VWOA BC>WOn,Aat HEUBER E. M 

WdKtcr WOJV Ilia fel^^flQL^tt^K^t rc- 

CJx^Mr ^ ft iiv the FCC 

dnj will BCTYC fof Etr^ ^eftfB Until 
1556. EMW Wii¥ iwiiBtJ tie Sen¬ 

ate ^FGup wJiti leMmcd kim for hii 

CrijJt^TidllLE ftChkVECIKntB BJ It mci^bec 

of the CaiumiBsSon ind ntHet igo^tpri- 
nwnt graops dwriua tfit pftBt, 
fTicd-c Lhaji two dcfi&daei oJ dctivc Bar- 
vt«. . . , VWOA atfe bUBrthej Brii?.- 
Gcneral OftTid cJiDirmar^ uE 

tlw buard, RCA^ ha-s ^^uLtc active 
ifurLnjf thr yr$^ tt a [eatupcd 
ofatoi si doscvtl nf oattmil iui4 lOle-r- 
Jifttiooal TilcettlffB and OonferentiB. 
AppHu-inE" ^ -vr&ekA lirfnrt t'^s 
IoEi-™tioiaal CwifriBB on ItfiEuoiftlic 
DiEcaBEE ^ the Weldorf-Aitori-s- DS 
Eolid iIlc eehbratcd siidaErii^ that , . . 
'^n]y thriHirh n ^.oiKe^ted. icLentific 
itirfj ol fflftPi^ aa wdi ai mactiiTMB, tan 
we nimltf fills ipe Af ^>u± God-jg'ivcfi 
j>oweri CO impriTYE mir's TnentaJ sftpat- 
Ety btkL hi$ fpdi'kiial ouLlook. . ... Tt is 
nty b^lai that uticrollcif fttcmik 
jhjIb lit tn% llic ilircFhotd cf Tifw Gppar- 
tuni-ti-wi- CoiTfJEjd -w^ilk eEecirwi-it^ it 


4>ETet3 vaBt po.E4si tniitres CO iJKLdt 

of KifLU and [itE-hajpa tu diECOYrr wliat 
makei hiot iiijwtion and why he ht- 
kaves be- Din-ini^ gj’cajdiiatHm 

rereitinnuiE at RCA InstinutCfi, G^wial 
Sfti-ODtT -oDfered some eKCremely vriae 
ccfUUBct to the ^radTiarsq, tellioi^ iJtcnL 
that I - . ■"W« IJve in au era oE bs^ 
j^wed triiA£|KM'taliiQ*i aud toaimnnica- 
LUUJi. . . . We may well think n£ thia fts 

* CKlGiTy T\nt OUly nf gffeat Bpctd Slid 

l-rifaL powtr, but alEO of ma&ter enn- 
trob^ . . . Ae t-rl^isi^H a-preojds ftCfOiS- 
the natJLin opportuhitki for Btrrkin^ 
ditd ihiatsdlition will exp^iul. Indat- 
uifti ami tbcsitre tslcvision nre hL^ 
fif^ld^ tb3t 3.re hqg-iitnmg oftcU. . . 
Ptogresa callB f-jr mt onty rcs^ch 
ftcamtisisp expe^amencefB, de^dopnient 
and dcBign en^ncerE, but al^n for 
□[M^TAtorsK tKchiiLca.1 tepaifjirien, me- 
chajiiti luid teaters- Each ieW offers 
cbaiH^e Ear 4Ldvanr:enienE iind Jc. La en- 
i^jui-flgiag CO fcslite that from Each 
hrafinh of tndin and eLecE^ouicB tkw- 
ti'aiJa wU] be blaiied. . -. 'Xhe miivt im- 
portant factor Oh ket^p in olIi’uI ia to 
toutitinc yoiir edutp.clort. Stituce end: 
industry wiEI reward you fnT yCMij tal¬ 


ents end encigy- _ _ - Tbire is ev^ry- 
chiciff ^ood yet to be iicoampLiahed in 
our lives- ajui m our wflrL WLial Dkan 
hpi done man tan do better."' 

Tf\m Stdry 

IjT AEffttl-i^NAL LIFFITME OOtCS tO ye 

c<>Trespondeiit, oLdEimer C. D- G^ibciifl 
tavtaJB Lhat he wug on the S_ E. Com- 
monweaJeh, wheii l.OCND MaBBSchuBCTt* 
Binte MLIitift Men tame iibnard to go 
to WashanEtmi for PraaidiiLt Taft^s 
InauifiTiratLOH. Abo\ll S FOmth later 
cent; was dclBched and atsif nad to the 
S. S. Qssabaro, which rrade a voyfta* 
to Teras City, Tetcss, stopping jii 

Bcunswlek^ Gco^-ffLP. there wnLi a 
2-tw trnjiamiLter Qcl diis ship- utoL 
Cbthrie'a jnb wai to get ont T R 
chn^^i^h ea-rh night tn the Wcw York 
i/itToirf. UafortiuiateLy CDG was ™ijy 
able to get one ihrnngk Eej WciL be- 
catM the Nayy operiitor w^s ^ clasi- 
msiie of' his- The eeat of the Ns'uy 
iLathoffii ignored him, be aij*- AEtt^ 
^ KHuinn Oil the OaBabafo he went 
hact to the CommonwwltJi ftrd re^ 
maincd rt«rE wntiE Jti^ 31, IW9. when 

(CirNt0WC4t itw ifOfff 


iO * COMHUHtCATIOHl l^lt Am^VSiT inf 














The Industry Offers 


coflc 

RflCTOAJ 

J^^ucablE c[>fE I tbcnuri ■iJ'S UEif^ Mroductd 
aj ^FFHiHEi jt FairfidlH 

Avt.. Shmlni’J, Cann. i]FPti ttn bM'nj 

ciaHE: 

[H (npL^^I f'lmri; *blci. pf-ErM<:9 

UiToui^h Jc ciril. Tb^ 4^ uiJ 

rk -crA^rril «hirgc^ b^<- Liw liu 

ULu^^riiiA HD Lkc UEunl n£ dr 

pfi^'ir jT3lLql:Ar. Raiwn IT! d:«lEnEd (pr 
lACiijI EU IP LSI] m* UPKihlum Pii^rcaE ud ^ 
cniilainn nf al^iib dhm| (S 

^ P^Vi'tr]. Th<; ILuiidri-rd Iiiie Li dC- 

bl^li^ lu vurb Trsai L^ lilibc -ziccaib 4 '■W* 
iiiim-LidH- nncrpi 

d'C dU^Et fIKU iE vbi^ npirvibii Ehrpqrb 

rri'U ar olr^lt cpmuI^ tA iwo iiPib 

dU^niEll^ DiiinDtbnJ » irriik. Pl ibf n- 

OPlQT Jl rJEEd 'bj' I^JFPhl.r-ljeLirlPlL>.^: MPniniDni 
CUbfEiM'PPErr^ ryoirdbr |hE -Pff3|: st-lHIWTP 
r^UE% irut TKEd riEqUMy w\l\^ ini-y bf 
fticd ihc uoibir nsiriirnum irniifdll'TKP ^Vlill' 

ahlr wT\^ (bt rviruT iMiimeil trntKiinum dll' 
CdMEd lupin I ; illd iDipfijB^E- d^^il- 

il]^ mlh Eu Tjadur mm^nlf-lly lJnil-IU.r4EEd 
CminiiHMm df punr^r IlipfU^. 


J5-SV WC 

cDiiMUH^cjrroi/ tquiPMFrfr 

M^ilt dldJP- DibtiiteinriaCiaD Eqilipm^l' 1 pr 3 
IP Efl me :bin qDELd4JD0ei!l ti. E. 

BquiPmMt if uvEilshk br ^-yc w ^P-Ite 
cbiDZHi wiibhi Tbt slbetw !>pdiJ ueJu ITT 

Uid IP niPkP ^idrDHnb ^k^nojil apH^IIM 

m pa-jclul FCHplrillhX ^ "hp IPEPP iAtvitx ltee. 


t4Hflr£f JrSTfH 

A. PimF iJTbtrPr Eype 2 JIB| whiicJf |h ip 

fJ^Up Dp til lET-in bElbinp ri^CDlEi Wiih i^MV- 
ciLted rnEdoi¥b ev -lIIpI eLpi^d^ Eunbpli. tna 
J bIn vHT iqd|i> hqy, ||h|.^K4b pl-OducCil Ly EHe 

T-EnkbujL Cu., JJ£i EmJL 

^xIh^ CBlji^ 

£p«[nilfi U-dUbciJ i|. 0 ity .1^ k-E 
CLusil TE^DI^ Iri. 4|ftd CP iK -EtDrpmi wlEbui 
! db -Pf l4JI Fnifn ilEiub 251^ tP AEOU cpd| iljd. 
bxcTi-iri. in 7|lh madlllbtOF ClJltdlEI LcdJ In- u^i-. 
vffii. o^PrlPPJi^ rH rKdirt ■■nuiprn<>Drt'- PiIpI 
TcHu^tiim qrul ■IIPPIHIIC PbAduIpbdcr-^iiijydii ■ 
^EPT'OPCUlbPPf lyaiirDOEsbipE. m ltd- PCPlfillEd. 
^ M amnb^ bhp bipipF^Ircqu^iKy -fbpEiulj 
■^ddib'Oadl JtaEUE^I Jec nil Ip inui^dq TDnl' 
tbum PiEDiiruJ Fwp ^ln Pi’ "IS -db; J-tErfCTioC- 
bnnm PfEWitSvIcy PF ^UP -Ibm far i Kt- 

iG« ci^H; ilAnmJmf-r^pwJ tUI- l«l EFibn 
s mr ^HE U[» IP 34 ppd- wa jd uomb-ki#! 
IJAK oJ U db; noLpc ^nd crwjt-lJlC HJ db taik™- 
ii dbm; IdetL n^uliPPf-^rrtiiifDlEiniT; ind 
&lr-±i{^ljmxi 4 pnrrrr-iHifcl-r^FTiet li‘aa±mii±inl 


TITHQ-HL EM TJ^iE 

A minisLurs pnir^ piPCodt E¥M inbETidEH 

*01 UK hi flUI -C puvrx qqiplin-ir W PflflllJCPf^ 
Aid hozn sBuniiE^d bj* Hk TaA|-Bid Lmd 

W^apk*. 1 * 2 -., re EiHbih A« 7 e., ?qnprk 4 ^ H. J. 

Unw a mi|ti-E.’;npd ALlbEDE dELi^rd inr 
PpifTIbkvfi lit riiPblli -EiluidmBtit thE bbC-< 

Itr^ -^ulbijc M KMEaK^^ jio ihOfE ttEwern E 
■ind e viwii;. CbEE^UCd h. KniinEf lilsmFDt VPlC 
rhliiiH iiF ; ^bl iiEM Pl J'-EE^b.-Lst 

rfmqrp- 

TJid LuLi iL nid In In dfhblE Pl y I^et 
P^ tjiUt nl I *^'1 Lu LL IiE^edee^i up- Id yO jjk- 
UKi F'-piD' miniBbiirn i^-j[lu| qnVE^Oflt liid 
buEten ihiBi; in 44PIHLtl yud 2^" iEdEeI 

He^l 


%TAQmilM 7^WATf ma RFSfSrOfl 

TV^-VbII mnliM epqtKni fPlipwIcl^ iHubM 
kq-vq ben P^nnnuK^ifc by Tllc ZicebEnnir, CW- 
nOfl^nit DlVibiuu, SLiu-pg^b C 4 .. $E. 

ULryi, E^inna. A'E--plL^blE- ]D Lc- ILQjllC- 

^Ul- prib lA iL-kkdhbd. IPIExbdcej itF 1:^ IP PC 
WXk 

A hT'tHnrmtir LI ILU Lo- ynury 

JCAd ILi'-rajiflii bbiE wiU. ncMiJ iby ElJDp^[d in. 
lEuxid pdIT Int TtFE.ilen- |i^ U^iT' ICmJ Iff 
■P? If iHli-fPEiE-r 


Ouse CtKAHlC 
CArAcrroRS 

^nFfr-tban dJiQ ^taotjc dhpKIEA^i byiB hen 
PlUaUllXied [ty Ebc SprBpnii Fj-I^qhiin Camp^lif, 

nprbh AdFOCDIi rilil. 

Ca^LlPrh ilTinaiil- qf q b^U-dim^ W Jlrac- 
i;euI cararpip tf^CEECELdl^ Ljgb dkiccbric 

■tQPHbJll wiLb ailvncd H^KlmikE dctd 4f1- t4^b 
iscFy ^ 1^ dliK. UHl-dl-fetniPnBl \tv£jt bfe 

l&ldfd^ lu ilLieriiiK LTid ihB F-FPkIbPTI 4rt 
rpBl-rd Fvtb A JDPIILUEPHfrrlLhliL DitulyEiD|- 

mio. 

C^puiEpri xTf- ||| ihCjn^i -dij Ih .DI 

Pr S X UtFd., ‘^dQ- vPlhi dr wm-Eieu Oim ■ 
j^L-r dEbm^q ■mpk^f in Zp^nEifrinfl' ^llma 




lW.-T sSH&^rT^iH 



uSHalu 




AQtAHCi ANIWHNA KELAf 

A JIKI--^bED LrxniDiIt-3-mi¥c teIej^, vil^ ]''iTT" ~ 

fkji mprt-ni] ^Pd’ l□l^lALLpp od iht EruhLUEc 

liid. JL-LLnmErr ^hjbXct dioDhlin, hqr bf bP 

lEPEouni^ 1iy Kht Ad-'^-uet ElEcuic yod ILdhy 

Gl 12^ ^^E-l 2ii^ Zi-r L^m Ax^ilDf ^ C^tM. 

TeiI-? Dq. n^inpibly Uht 11149- bCt MU TP 
IbFf! ILAepti M. Cdt^uibjr Dp Lc- EU VEbt^ rf 
{piEIJUFOtl -mi Inpul^r 

CpIIf Far -pr nvbilpbk up ip- W -FolLir dc cnik 

Dp En I in ttiLIR- rnik -cppiUn^ hppr'C^d^ 

EDpt^Jy -H vf41-4n]p?ru bfFd ifr tPih iAdhoeb 3 
Lu- 2 vrlilA QvPtlTI JiHcniinni LSi'lbrl'^EE y/ld> 


rurrNfon ^usf au^ 
iLOCJti 

Fufcc End CAdllEPh -E^H Bilk lukiDx JpTigru 
n^fi QPtu JEUMUELC-td &T l¥e F^iTibcCK Mbdd- 
FdclDrmi^ r.flmpfiP/ H. Jtfxxi. 

I ^Ihti drr^F k PLid 1D hht FtrrDlE 

hrmlT III [K1C4 E^iLndkm p| vibtlLk*!, 1^ iniUPt 
an UlllhEArrupcFd. FIPb currEnt □! aD EimEX 

Ad qH-nPI ii b3k- La ibi (|ip, ^ 

i<rti<AhFf TFm^ar «l rliA Jelki wi^h E lliiPlc thj 
oJ Ltd fJec-IPe ipimf 


CUfiHI ^^£I 0 METIB 

A FitH Ebh-Enplk putEE. upeculd^ ip Xt bc- 
jw-hq rancr hjp Uftp -in-PMiCridTl hy CTniw 
FliHE-mn; CCiTpofPlimi. ^iP l^inf StCftL Za^r 
-S^IP^- MLEfSnd- 

eIie iimTHp^^-iM ii ii:T-CDnEqin>F£ hlid 

FiN ppuiidi. FiFi^ imrikTlii bHtwcu Lr> nl 

i^rumAje. per PHEA^ ud. ITl- Ynll;| p^r IDALtE cbii 
b^ rtld dii^nly 


RPAMWfJlt NQilLF MIKE 

A T-«tMF flilC-iepliiibG, wlhii iht niKrup^Ftnd iLe- 
HlcnE i^iiinned ih TUbbtf^ triEl iwitrH jsd wbcf 
^DlErnhk Pd^u tnlAiird. m Fn pluniiAuHi Ellny 

tllE, hsE hFin jAQMbhlied by }laa^■h^el|- CpFP . 

Wj f'hCLbc Sl., Bxmkiyn, VotR. 

JHjj ^ dip^ibJ# buflhi iwiLcIi 3nichM.puni ‘vbltA 
prPVidfdl TDiLtribiDTDps pPEK CP’-Ulk U^pirxliuri 
wiLh EibliHf Ikumb ixf MlAPngcE -rd lirlbnr bkM 
F’St Ir^tiUlcrrinH- mirr(y5*wfl« llPili ip^b^ 
La LLE 4 r-|ip. PMirioT^. L HiaicJiiy jMtI bxiNn m 
n-ireted UD LUt bee -fX tbE ITUCr-Pfi^e. 

IiuiiinBii^ In TnhLdh 5(l>-2fa-ukm -nceuiti ind 
^ pjg^ract xi i-[U EM, Jix^rding lu- tTfEuL-. 
rPPdfk -PT'PlI'abLt: 9reD -nrilh Bn. ^ip^i leK^Fl* 

pF Id db trflfB- I iplt F^r ]n baris s™ wrih 

Iiutput lEvtl Pi db b£K>w t Ipr If) (^rii 

iNtOpKiie zord nvEnnu qp 9Fi4 bO I^AL 4Prd- 

Eie EntcDnr-f ■nd. at ent *aMr IudE-, pmifiri 
(prdapA a Ed 1I IM*^' beyond mirrig^nfit [BK. 


5N4UCJtass iilJO&fQ-T 
ATrTNUjir0R5 

TVvi ai ^rtdpcd-T ElBcnxoArrj vltich hT'E' 

-tpli Ip K |BilT^bUMF>^^JllE wltb, b'Ed iOUJbtE Ibioj, 
ibt pE'tJori. iAduklcy HlDodErdi, hsEE ja^- 

HhErH tr 5liiLl?rTKi Mjnpf^un-nr Compi^yi 
CfiJincdlJt^ I'ECbaTJPUll. One iy Un -fh2-21Un 
]d-9EEff %-M iDdo' multipliuT vAetH hai n T-i^^ 

dF -K bi- 4-3i| ud of Id a bh Tbji 

l|F4 -I -Ck^inEi 12" ^ADtaPE 4hEflv, End -F 

o^Erhll diAibrLcE- A^xilmble- T'iib r^hrr a- -3i9Pd 
□r 7,S^^^hm IspodancA lAi jl I^GP-pIop 

PlllWC ImpEtkiJEB Lv mEleh IVerlnn IdF) PT G- ZL 
Iiotii DU i^hrrB- Tht- -tiTi tc 

WrplLfrd ■hlb h -b 4 b (I IxHIlFBAIt) Tvifitipa, 

ThE uend. iimt. 4Sfr-E,SC-1j. Il- e ]^hi£f 
hnifj^fp- J" -biif Af -T^IKP^ frUicb cscEeiin xELonu- 
aiiun in I.A Hb lEepi ynd'lp Ihpervd- 1P CaB 

bUd Iif lu-ii-dKi] v.ilh d JlDHI dtlAlDitlAd EhyE- 

V^rUlK’ Tbtiv an# DiEikbll 

l»p SfflL nr dCKi-obm ioD^nnc^l TUe CLdC-1i4l 
biP 13H' -EUUEC ipuziDK, and ■ 

P^bEll- diyrtiHn 



ADC A^niff^W^ 

A ItrkE uf Jupr bi(h-£^ljl-p d-WACE LmpliltrL, 

I'jn- n. wire hAIn hlliUilJiEEd by AwfliF 
kIaj.4AEd 1 CompEny, |Jrt AVEibu# Hamihp 

JilCTKapplIl, Xlho. 

AiDvIiPlTrE Brq in S^i-ne iKn dAllaU6d bir 

UH by «rM[kJFii«^ iiuiUui, Bu-rd TDiiiin apiili- 
CATL^ns, rEzontTnu AtiriioA hjid lIlDltai ioEtillB- 
qi^ni-vp^ra Vv^-ilua ur Imq iopDiJi EfFi r-iiiLuircdi 
Oub^irt impEdBDnp xrq FiM AlLbcE iiae' 

pr Tpicic -call L«ld.mk>ni. 

IflA^ hk uEEd rm ri-bb^r L cajiiak ar tuA 
F*lnf-iil -CPPDKtkM hie iflid Id pimit ^pidl 
A'lC^hunuE -fd unolM Iqc lirrvInPf -M cbaHg^ -d 

■-■fTDinil TFAp^danCrCl. 

Amplifierp Em aphl tO La^a 4. dk- 

FPrtlPfi <M bac lAurr ibsa 2 cmL Xl W.f 

Fniiv^ey ^i-Bpea Ul and. \2fKi} tp±. 

NoJia eAyeIe AeA mill lu Lb held to mart thkl. 

^ dl> hlpB- iuir nfHpUEl fai/i ACmlrul Tepn If 
le d.V Fuh bn4tin| nr Fnr lipp ai^kiEkbl. 

C>«rEll ilraiTiJicmj an " imrl-od- 

iUf plugh kiKi ofntrnl biunbi VMigCki il 

■ E^ pplindi. 

■ II- 

^!^AYEH JAAHEWmOEi MfJSURJJfGr 

itr 

A Ir-LbEiiiiUkBi iriEiEnrinR e-^b, lypq JJA, dt- 
nipnc^ Fnr PT-dC-kmE i-EifroDlD, im 

pAdAM££ AU.L^hinH' -dnerEoLf rii^iev hDd ddLa jnd 
biu E&FnquTDmin^a hU iFEts eouukiiI bv p 

UavAD Cd., igeBDrk t^. T- 

rrer^ney r^npr? || xkT,± lA- tiA 9 Eb XlDLIJ -epa 
bCrT-piirAintnLiv 4 Fu bt diBiln 14 III -db ip -pbi^i 
ED 0. L JL. 

AEM)fiDX MtD^tT-CAH 
FUCTROiJTJCI 

]riHJtFcE-EDa ^idcDlybi^ !C4pM41Pfl^ typA FES^ 
hnvy Wen ann0UliC4J Vj AaKtcse CEirromi kn 
■rl BedlArd^ Ueil 

AvnikblE in imu^B-^Je^clM nclnqi Lhom. ^S -Hii 
Jr m, i In JOy Ufd, tff^ from bi- 4^} irffle. 
rfir a.. B B In- LBD-3flk mM dual-PKttea uoOi. [ii 
kafa-cEFUalEnni hcl-iED imiM prr 

.inpikb^ IH VAllape TElixlp fr.^ Q m Jj Jt U. 

J IZ.PPD rpFA 


COMfAUmCATiOfk^ AlJ4L5tT < 19 
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MnnU-l-GIcriiirErT of iBrC^rp^Dl JfBfJlfqraPt iMfedn^^ 

PALlSA£lE;& PAIfK. JEft&ET 


A pre^mm ^ain aea wm apeeiaiiy oeveiop»a 
wirH^g- tJipl penriiif rp ^rq^yv^gtriQ Icq^ago 
-dud pi^ovldei Joipiwed frtiqLf«nty chari^Ct-cN 
rair^iL AvdllDbF# conplelcFy aii^mbled^ ei 
^n. Ml form—vfc*hkh p*rmin tlm of o tir-gh 
«ietuhacy [rubum^i^l ei li>w prk«. 

iVRfTf rOR DfSCAriPnVf ailLlETJiV 


CIpiuHi "T^, 

^1i4ilME*lAa 

AttWIUEriEM: lOjcTOr 
IOhI tfil. 

e^inil torf^ fcop-r 

Tran-un. ftclr I Wi 
inmd iirlJpni 16 


WPTV Field Coverage 

fntm 

Tt>Jlag«, p EaclOf of W^E ll^i^l 
|g igtiTtJl ItlMtl tUtMiTI reading to aynu 
pefi]^. It iB bclievKi dipt ibe ^rror r^- 
tf n rtg a. -rteviatioii from the- 
f^MA scibdurJ \k aecond ord^r^ft-Bct. 
A SKOrtd factor of lrC>? wa.^ crrt[jU>yed 
to coniTrt “fr4:irn ttie Sff hsigliL £e. which 

thi? mcaawrmicntM wtl'c fD&do TO thr 

30^ height on whii;}i thr. theocEiicat 

curvet Jirn- bn^Ed. 

TTii |3 ei^L ionv^riioii [actor v^s, 
iJuH-et-oce, obLaintd foflow<.L 

0-flJ E.33. X C.a? X ^ 

= 3:?4 f 

WjifirC 

£ 4 ,.^ = iFi^ld-Etrcni^th ol pcatt 

aE icl miCT-OVoli^ 

ibetiCr 

and 

r = Vott:LBE Ai fccciver tm-- 
ibbals jn mkrovgltx 


C-ancruiNmi 


Tlik eb probnblj^ the fiitl ticiM lliat 
LOEupItir fifld s4rrvEy Kaa bfcn ma-di; m 
wi arni. haying LcTTJiiji of Ih^ tjfpe 
foirhd around Pittsburgh- As indi¬ 
cated the groirnd rlavatloh vbtL« con- 


BIRTCHER 

STAINIESS STEil - lOCKINIt TYPE 

TUBE 

CLAMPS 
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CfrrmlOcl 

PrAbl 


Wh^rf- vibrgljH li a prMtimr BirIChBir 
Loching lUM CtAMPS ofirt o iMFprfooE. 
pracftul eelMtiW. ff#cemm«id«i for olj 
lyppd of iubAj Lind similar pB#g-w <gm>< 
poncfidi. 

Morfr rhCirt thcr40 mMHon pf IHeab 
clnnipt In mbb-- 

4ftCI CAT/llOG 

3^ Jnt iJffnpJvE cJtwftKar itahlHpi- 
slidi hi be- dwps ond our FianitoreJ «ihf r 

lAgfiling hjbwti^i Ppf bVVdLPnr'eivdBEf 
>d>qTi^ ^ilpijmid pEHlh. 


THE 8IRTCHER CDHPOAATIOhl 

^O-JT KU‘tniAGm>N n4. lOb AhfiCbLl 


e^luc ul dhlTlhlEiM^ hr y7 L# *1 mllVP- In thim i>U4 ill nxvtnflMnU wisfcln » ■■□■!■ i^z 

ni||;i«l w^Ad, |||¥Hd ♦ ■'IP'' Tidrai a4 rihirlT-nini mllcri rtl cMEEtf d iJbirt ihi -rnnimiLUr MEbpire^^ 

tw lhi D^h nrtL ^und -*¥■ -llbN-HlMl '-ilue 41 [hrirE>>nlDH mil-ii caFtccLrJ lb ii:e#fdwR ■IbIi tbi 
AjT I]04 r^mrMFdlCl^c^. Thl/^ ■■■■p- -l|hT^--iHMn miHKn^EriSri till wni_ Ttr rtliH- 

lV|aV IhMS pEiLTdriJ to d* nd jilolriKJ « Diirul ailLi lbhClL>b MP^T, A.llhM.lh ibz nlvU OiA 
■i-fepEHvtiE *i>H miUED^bsini* riEhif iMn pheit midlwi: ti^uiv ib" JitiiiLuli** .uvpkrap i^lt 

whb t^^ure I Ol Ad FC^o E*?d?L>- Tbii ifaimn \h* i-]t|>l ll Jt-ljL) ■■ ^ db lxE¥-Mb ibb 

IB4 Fpi tbIdib. Ai lAB^fn hzrt^ m 4lLipb bE fd A vu A^luoid tinr lUi rriiluA thi ll-l|ht1ir 

4T«tEr ilnpE ii naJiJy silJEwtIvedvbll in vJew oF lbl «t"™i rncjhnciB -kJ iJiD IM-hLb Tt* miJian 
libliJE- ihHA i*. t#*E¥tf. iprpmhidtftT N db hilflw riliBinhkiL'' TUl BIbt t# dH, !■ P"rc, bi- dhp 
IhI iHm miAV ol lhi tzm^ QB wbi^h nciiuEovbbll brid 10 K* EDldA. UIrnv chi TivlD- VliTLbfl- 
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IT’S KIN6S FOR CONNECTORS 


Pictured here are some of the more 
widely used R. F. co-axial. U. H. F. 
and Pulse connectors. They are all 
Precision-made and Pressurized 
when reijulred. Over 300 types 
available, most of them in stock. 


Bached by the nemi KINGS--tbl leader In the 
manufacture Of co-exlal conoekors. 

Wnte let Illustrated catelo{s, Department "T" 



pcmcs 

Vl4l4U^^4>0t£4:d 

811 iaiNDTON «VE,. BISOKirit 21. N. r. 


Alonu^oc/yreri c>{ ko6oT, V\'h(pj one/ Aircraft artiennat 
MJcfOp/ro/ie P/ogi ond Jocirs 

Rodar AnemhftG^s, Coh/e A$i&/nb//ei> Microwave and 
Specfol Biectfornc Equrpmcnl 


tinually, frequently as much as 300" to 
400^ in distances as small as one-half 
mile, This results in variations in field 
stren^h as great as 40 to 50 db for 
locations essentially the same distance 
from the transmitter. The cluster type 
of measurement emphasized the rela¬ 
tionship between signal strength and 
terrain. Almost without exception, 
the high signal strengths were found 
on the illuminated slopes and the low 
signals encountered on the shaded 
slopes, 

• 

Sound Recording 

(Coniifmed from page 29) 

plying good engineering techniques, 
recording equipment can be so de¬ 
signed that speed variations of the re¬ 
cording medium from the normal speed 
will not exceed —1% from peak to 
peak, a variation which is in many 
cases considered acceptable. 

Where requirements call for a stere¬ 
ophonic system and where, therefore, 
more than one channel is employed, it 
becomes essential that the phase rela¬ 
tionship between the various trans¬ 
mission links be maintained. This 
means that the various sound tracks 
must be recorded and reproduced in 
the proper time relationship. It also 
necessitates that all corresponding ele¬ 
ments must have uniform performance 
characteristics, not only with respect 
to frequency response and nonlinear 
distortion but also with regard to 
phase distortion. 

A problem common to all recording 
methods is the presence of background 
noise in the process of reproduction. 
The magnitude of this noise deter¬ 
mines the lower limit of the signal 
which can be recorded, while the upper 
limit is determined by the overload 
point. As stated previously^ it is vital 
to secure a maximum range, possible 
belter than 60 db, between the inherent 
background noise and the overload 
point. 

An analysis of the various causes of 
noise in the different recording meth¬ 
ods is a subject matter much beyond 
the scope of this article. Briefly, how¬ 
ever, it can be stated that in mechani¬ 
cal recording the groove must be free 
from any unwanted surface irregular¬ 
ity; in optical recording, the ernulsion 
should be wholly transparent in the 
absence of a recorded signal; and in 
magnetic recording, the recording me¬ 
dium should be magnetically uniform 
from point to point. 

But noise is not generated only by 
the medium. Another source of noise 
might be found in the undetermined 
relationship between the medium on 


one hand and the recording and repro¬ 
ducing device on the other hand. This 
might best be illustrated, in the case of 
magnetic recording, by a condition 
where changes in the effective contact 
between the medium and the recording 
or reproducing head alter the magnetic 
coupling between these two elements 
with a corresponding increase of noise. 
The presence of a magnetic field, as 
might exist around the gap of a 
permanently magnetized reproducing 
head, will raise the noise level in mag¬ 
netic recording. Instability of the 
light source in optical recording and 


reproduction is the cause of additional 
noise. 

In practice, high signal-tonoise 
ratio cannot always be attained be¬ 
cause of the inherent characteristics 
of the medium, as for example in opti¬ 
cal recording, where the grain struc¬ 
ture of the photographic emulsion im¬ 
poses basic limitations. In this case 
some help is found from the use of 
noise reduction methods, a process 
whereby the average light transmission 
of the sound track of the print is de¬ 
creased for low level signals and in- 
(CoiUitHir^d on page 34, 
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Radio Receiver Tunes 
Emergency CommuniGatkins 
Band... 152-162 Megacycles 

NiW MODEL 

tnr F M- i«parlr|ihH^«dfn>i. t 

f'pCtrfliPr lift A&DC, S-IIkL 

hJqLfi+ qinvllt^ c:4mD^tnt|, 

LLHaHiia JiBibuin 


Cbv. 


4 GlULT TIdbiin dlkl 
■ Mwm 1#^ ;r 4^^' x ¥' 
^ 'OiIiilJH a4l4M.<ai- 
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lUd r^lLl- l>feAL£M IlFAt, v.r Trr9tf tlppi. ^U-L 


RADIO APPARATUS CORP. 

i03 rOUMTAIN SCUAAL THEATER RLaO- 
INPMNAfOUS a. IN&IAtJA 



Sound flecording 


VWOA NIW5 


from pizfjt -30) 


■fCptf(^rMJL'J {n}m 3J) 


rru,%Ed bj h.\-^h kve^ ■&ig'ru]s_ BuE 
mth Iri-ck^ j&nly iinjwuvt iJm 
si^al-CD-noisc ratio. Wkh tncrcasr 
ni Ehc- r^OTcIfli rtrcnf^th, thr 

tiOL» L-eOjdjAj^ Eg ^ fm-m 

of iLolat uSqEa]Lv caJJcd 

01 Doiat b^liinJ tho Etgnal. 

JC IJBiJjgi nn-rf MbFiv 

Thas ^ nr>i^ is a]xg found iai 

ni^grjBtin TOCOI'dLiajf A-hLn Of luaEij^g; is 

crnj>3oyGd. It is not aa olijrccianabk 
aa steady Liadij^roum] nntK, ^jncic mod- 
uraEioji noLa« ta m leaat partinlty 
by the Bat Its cfTccLi 

are aiJSL hiflily undeajTabJe. Mueib 
work k TMW b^ing dont^ai far AS mag¬ 
netic i-aenedbif ix eoacatftied^ Ln iind 
^ys to rrducc it„ 

WitLi this ajialysb of ti-mkat™^ in 

TTiandK ts aJmnxt cgm-pcMcd to cun- 
dnde Lfiat Gale cannot build, llt tin: 


prr^tnt tJme, recOl'dEfig- tt|.ulpm-e:nt 

wtiith can tightfuJIy carry lie 
fidelity Labe]. Il is f^>T|^Inate, Eiav^- 
ci’cr, lhat For-if^ degree of ^iiialLty -de- 
tcrioTatinn eauTwit "bie detected, eren fcy 
a tiaicicd LLalCDcr. The draiKTier? □[ 
feoordiiiii- cfpiipffnmt wi3L find it iKCts- 
sary tn miLkE. Tnnxt cotiecALiani- with 
reg^ard Lei hatmofiic ami Fntcrmudnla- 
tion disrnrtinn. As lons" aa ike- har- 
nKHiic dots not exceed 

for full modulation acd iS 3cmt aa in- 
termoduLpti^ HtLiL-oftton Joea not ex¬ 
ceed t!i« reecpjdlflff ttpiiiMiicnt can 
BiilL be considered aa tprisSactiTy ioa“ 
■many upplicatLeata. WccS it llOt icrr 
Ike fact that CPTtiin tolc^ncts art per- 
inLSfillJ^i, die oJi]y answer to tlic picb- 
lem would be Co strryE int iittEiiiion. 
A mure realixEic. Tiew of the siitiiaticiv 
indicates, however, tbit presenirdav 
ffoed recordLuff tqitijknieiii comes cLow 
tD Ehc gfO^i. kl^ny lixtoiifLg: text? lULUe 
bfrEii pKrfcrfiucd whe/e ohaervers found 
It difficult, EE net L-mjiossiycp Cn say 
wtijcther or in'»-t ?l rtto^der waL ersed as 
pat^L oE I he trauBmiss=on link - 


he resifFLcd ami juit. aEopptd going tg 
Bca. Shordy alter Guthrie wmt lo 
ij^rk idf Acrtericsn MaTconi as an Lo- 
ipector and Irnm February ro April, 
191 Dh carried M cs^eriTncnbt widi 
wirdcss telephone, both tub^ fEiitLsb) 
ajtil a sijigiti^ arc t^opi che “Wina- 
biabcf st^tioTts. Al a latesr date th* 
oldfimcr t9Pk iin txam for iLtiistajLl 
Tudlo Jiiipeutof Lji i^kat is now die 
FGC. He kii apeointmenr in 
April, 1937i a™! rcrr>aiped tbrre untiL 
October^ 191!?, wben he trauisrerfcd to 
tJic X}. S. ShLppbiif Boend- Duripg' hk 
radtci msper^t^ tejruFe (World W'?r TJ 
he wnrked dnssEy with the ^cl5g^^C]tlelLt 
□1 ITiisLice. and Army and Nary InLcEli- 
gtriee. Tlie se^iou at tlie bl S- ?ikip- 
jMtie Board as r-adic auperviaor lasted 
frurni Cfcteberp 1919, to- Junr-, t9J2, 
-vrheaL the job ;ib<>]]EkLAd. Giitbric 
reports that Eie tkciL dfjfted into the 
employ -of the b/liiJclQ.y Radio- Co.i 
wh^re hK rfidiamed three And 

in October,, l^fi, when ilie ShEpping 
boGBinc the Maritime Omenb- 
sicHi he waa reapF^intEd by Civil Ser- 
I'jce his ofd jnh but Vfitb tlie title -of 
radio inspector, inctriid of lidLo supet- 
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FIELD TESTED 

Ifistailation InfDrrrFaticn on 


TV 

and 

F 

RECEIVING 

ANTENNAS 

IV,,, FW feittnna iBsliSilfcm 

by tra 

AnlKDipbr #p4 TV 
CoPHI^rliE] Padia ^Eund 

€Ddl LbwIi 

K^jjnrl%l DrmiCir, 

Br^n Di-pb [pH-l 

Ediibr, irid C^TTmaBJcAjidnc 

ILp vp-lj^ proaVliCAJ bdC-'k lyp Khn 4||.1m-> 
pcirtihP i^m in Ty jAd FM 

■ J _ bASad Ahdrratf on ic-iul Dipd- 

rlani;#^ In niDli ALfn*- TV «nd FM 

ilAll Jh Pha ^^Etrtry, 

Ov^r JS'DDD rvAHidi ^ v^q| d^Td w1ph 

dnr phoini And dMiprih^fc. 

Tap £4^«rbigj 

J#i-fHril<-ppEiri T«$Pl 
■4 tif 9-3irr[T riAaPflPIflfP-BJ 
SdcurJag Pj!'-dt4>pn«ir Cevtnagy 
HF AnfJCraiMf P^tH^lpA’N»^E 
TT l«bBrfef»ncn 
FrJ^■g^d 

NsF^cr jlnfc-nAfl Svii*m-t 

Pni*fl^JPBW#n- FraifPcw 

r-ririi lAf f*t Trtrdn 

TK. Rrjd* bap^ an ‘w^Kh- -^u'll find 
Gpmp-it^D d-tiiqih -and m^lAlldPl^n In- 
Pdrmd+ipn on 4ff^ lypa pf TV d-HlJ 
FhA hdcHnln^ 4'n|'tnn4 

Ckml-ilnd^ d-il Ailad illm9rDll«rt dd-d hub- 
jnch indiP for rdpid ^Afwancn. 

A>*II*LIa dircEb nr lliraiiih $2.00 

t™ 41*lPfWfM ITdiEp^ld 

Sind rnvxiil Id Yn- JliKrthirfnp «■ 

d’p^ec 



Bi-rtiM Dq-vEf PliiihllLhlfiy OVr. IhEj 
IJaab 

51 VBBElnj«]|P Ayvhir, H-Y- 17^ «.Y, 

PttAFA K-prf m* rii cppY g? TV'FM 
AdPAhriA InkhnlU-Kon.' paulpdid*, fnr 

Yt'hiGh I dm tncloilh^ $2.CQ. 

[|P1p4f« pjinPl! 

NAM£ . 

ADORED 

CITY ANP- STATE. 




v\a<x and rcmaiiiifld i:nLil Itecm- 
litr Jlr 1946, wrhcp Ivc Ktiirtd OH p«i- 
tion. 'r^ jiklinmtj loILe- i£S that hit 
|.rainii]|^ Liii liTi -cnlistfd nm-Tl in iLiS 
Kavy [>ajJ big rlividrruln, ehH.bliJt|f lli-hl 
C'V b^^K3^ cn plifc eatlj i3ajs oE ra,dbo and 
grow ulh wilh the indnsPry. Ici tiia 
closing c(fflTrTifnt¥ CDQ *ITa-L sonic 
BB^C ^dvic? tn yiiiin|[ radi-0 opCTltors 

pun^ CiO- mvk. R-fiportfi the okttim^r: 
"ECfitfp lip LO date ATid ^hreast oE tlsc 
riTTKB vith yoliir fKiirijiciiEEil; make fc- 
paL^y lE it K p(fi-sihlc and 

Letp hatLcrks charEcH ^lt aL| tiinea; 
ard dnii^t hi; iiirabd iiE nOijIifig yOUJ 
luinda-"' 

A. ttiovsand thanks, CI^G, ^nr jhciE 

■Er.tcjtaiEi]Ei2; and LjlEoe Eiliali v-B lacEs^ 
cowering ?tio pioiictring era in the 
iViltlcSEi WfJflll, 

Tlie Industry Offers 

E Sff h I /nr ndd^lunar m-to ^rt^yit 

illW J 

prrt MOf^U KJflrOTfLFPMOWC -UWIT 

A mnhili mdinlLlrfibiiDc -anit, ibd FT-US-HL 

ppkh « EOrTEd MJipUl Ol ■« lb< ]E^- 

■ n mn nij>a, -iphiE^ dd!^iJiLli.liDii IlnlLL- 

>,MM bt^a pEBdl^f-Ed Till FfTl- 
|jodu-ti1iafi limiEinir i^ xiuL Lu- vlinunbL-d :hltt± 
Icznirtn 4iit Tu- ow d-dvIaLKMi ^hir*-- »*■ 

■;al|rd >r/rri!-«^ Tma iSa ij|jdr*Ll^ dliMMniEL il> 

AdjAC^liE AliUlielX 

haunuH bo mrl ICEiCA lEdL rdOUaniMiat 
liuiilv ik* daiJbtli SflL TJ acnpnrrE Elgn^fV 

.jnd -U-F ariLpirEq EranudiL lliiM. 1ji AvCr-all Md 

^^E SWLfr" hSb Ly Bvide hr 1^"' 4^ 

'W#iphi fuubda vkhiiuL CLblEa Ud: 


f. M;lirK£4 0£>fE^IIJlTe>lt 

A nuiT^r RcumUnr, Lype -ST-E-A. hyA UddU 4C- 
vtlop-ed b\t tlld VHCMh;^ iMripign fji C^- E. 

^PLteLi; crjrlaTic Inr fuel; TV -EfldDiMl 4fC- 
iCTctlblild 13-- A Tom-y rpneh. Piccu™ and 
aydio nrriEr iiLacl.-En lpi jrtQiUd ilmuKjnd- 
AufclY FiOfn oof Ng niErtfliTj mar h* 

uirJ limuTtyKiDOMiily. Fit<]UCV:y EOMC^ ITOW 

CO » me. , , 

OnlT obm dial IdLIu b ibid iO bt ErMIulloO 
*01 QOdl^ktd r«giytT nlip»pi-Ent, uvl hud. pakb 
Eitd hr^ nxiui-lB u-n br yllifMd Id OOC dpm> 
LlEd. TliWd k nb rf IF ihd iMjIf^B 

3 n nn^ is-aKscri tu cirL-nit iiarixc LtFl. 


CiNTMAL BFSFARCH fflCROWjiVf 

A mmrv^u-pn aiO^EI'OrnCK-i’ IdE WDAdrlllff ihE 
d|rliclrl[ (i^ianp Lnri ln«i ^ l wia* ULricly ul 
maEErid.li a1 ndliiinaL IrcLiuCiKk^ id ICOQ. 20Kv 

and ftftoo me hu boE" hy hhr- OritrEl 

JlcLciich tiEln., [nc.. Ecd Wxhy, Mia^biOLbi 
Ininfuruwl -caq^FL-h ^A d dgcLod wiME- ;ciiid4. 
lirn-iiirm lTL-%-«iLi^ poigJtc, -mn^ulBL-rd leLj^Lnui 
Oltlr|d4dri^ pedbe diJepur riUpbntt. ■UHKibEE'l 
pnrtTEE aiippliEi and b>buinrncji1. ITic labdplb Ed 
li^ ijib.^s-iji (it 1i |Bib4>ica ilKhd Of i. ihgrt- 
■circniLiiiK BinJ iHf aloit nT ikii jttutieE- 

mmr un ehr- ^Y^T^<np-wf,n prlTirn vp i-bo anidi 
^d-riilci Aily lui cl1n£liJul|i- Ellb diclEiiLric cM 
Bt3B.-| ind Ini-i. ^ h-b#- mE-lgriLl 

|i[XK> bud JCm lAC- did -^bvr juidi- ii nSed 
ai ^ moaiBl tiAf [jfifcatinH Ll»f TFjd nKidj, 
hnd JT riii: dlLtUr hi F EnKUl^r 4^fb l 

tinn m Ihc TEJr modi -ar i i b ^ni i ill bn 
ppcrahinB" ht Ih'- T'Ki' inP**. 5<^1 bfd mwiF" 
-ared 4irrcClj in fclir wiPf Euiiln fn form, nl 

rTjaairH-^L armplr^ I" m dJ-Tiifcgr And JlWUI T' 

L? frkli h cfraEii.l vitli tliH 

gxilBr pgrlj^ T'hH^ ih^ b dpEj-alBj 

1.1 a birrulLT pipi AE nvz. 



FOR 


PUBLIC ADDRESS 

I 


SYSTEMS 



MFCinaPHDIiiS 


L 4- 



A#dFllFIFii$ 
-—b- 



loait 9#FAHIt1 



lIRhIB IIIIIB 



'CJ' SRilll 


Amiilaht^ 0^ joWm ^liflrj'KAdrf w utj-j (c 



nn9 PL/ABOLiir rr., CAtrF. 

Ik — CA*iOri iifCiRk^ lfd, Totg^ig 


COHMUNtCATJ&MS FQA AiJl^U^T 1^41 t 39 























































THE ^7001 
SAFETY TERMIMU 

^m. «|ri lArtftIt If! ItM lift* Wf 
Mllkn *DMl|mJinl ifi Imlli 

C»DiUBabn Ugh viiHivb* hairtkiiJ Hd 
T w p fi N Pftl m 

hA- nrrtnl 'hc^I pruTyiag larg^ j^Mi 
Ifv |f4l||DH+ qdfliiKlan. TLa Ii nlvtl 
rrmntvd In UVi^l aI Km^ 

wba^ bniY i* uhl ^4*" m.A. InivtiHM hlpfr 
YVUif * napl# flH Wh Apwilna In -cmr^ Earmi 
T4^dv^ p>pt4U- *iy ■■aiAilBg 

UP^IIwkJ ripvH EH4i4>'4Jup. 

» 

XhMriHd IT^b EM^irtiU In dhn- Unk wr 
rtd kdkA4. 77?>Q1 Ip bw ■□■■ nfan 

bobclltv hr t^. *MI-44llf-lli 


JAMES MILLEN 
MFG. CO., JNC. 

i^Jkfh: 0?FEC:£ JkHD fACTGEf 

MALDEN 

MASSACHU^SEITI 



Last Minute Reports... 


' CJImBT-I LitsFAL \ dlitkiltt t^jnftnjL 

pTOblm jiR^ kill virtual]/ rivcc™ne, a£- 
C^njinj to a repDil tr™i lb? FfCqii^inrj- 
iCLmriDl HrincEi ipf llw^ Siffna] En- 

ginec-irina Labara^ijriu at Fwt MoH-- 
mc^cK N^tv Jent/.. wTiO that crystals 
1 - 1 lbiccLftd li> a pFDCcii- kbty I’W-truly ijs^ 
vdrypcd -wiJt IiLild 10 llif dcskei ^anjiel 
indtrLTiittly, Thp pracEaj, icifuIvSnt 
periitatinB tii ■flp|>jfBx.inrtRceljf ^W?' Fp aal- 
lovvcd by cp^Lin;^, -wax dcv^L-Ortii£L£ ty 

Ihrde SiRDfil CwyS physi^isti. ArthfUT C 

Pt^ELtd. Klaun[:( A. A. Drucar^ Raidi 
Dt, Pavii G-_ M-cCll [n iht 
tr^alFilj tft UiRCC:4 a (iunvcyej twit and 
src dr>ui4i InTcmg-h. .pn dcLtriLally hi^^CiJ 
luvan J'Or ptritrfi orf flMM tt^ three 

hours, after iyhit;l'i they are s^bjeeted tO 
coni railed i[:L:oliiPt; EOf li^rtril^'-Tour tYi?uri_ 
A trievi;;™ xyi^Dxiuin will be Een- 
j lured It the rMtlttOinifle Wf^t CflasJ IRK 
. Cotivcn:tio<n. wbicb ui]! Ik held ni tlw 
Civic ALjdLtoHum bi Ssil Fripcisro; Al 
■ TowiWh diiertiK -ijf en^Liicermg K-SPO- 
KlPlX, will Hlijtun titt ciieinccfiTia [Jrob- 
lorH oi rl» pLonm TV ^tatjPA: Harry 
|a^>uh5. K.EK1TV, will cDvfif rtfttwOfh 
: T%" stacioia OpftrflCKiiS- H*l7>l-d flLnct- 
l*T Ot TV at KRpH-TV, will -aoiJm 
llie Dri;anizuftlcrri Riid ddhlitrii^fFilkEn -od a 
TV ri&tian 1 Purry chieE en^necr 

, oJ Tv Callforrua, wil] phfttW *H nnnlfpji 
iiA TV propBgafiwi t*itB ini ttie Eav area. 

. and A] laberR, chtd tn|tir‘Met?r, KRO?J- 
TV, wd| tO'itf ramideratianx in 

TV xtatloa dexign and op4f^liot^. Pcjy^l 
V, Hoir-irliU lonft^ M;\B di-reclor oE 
cngifieerinrr, will tecTe- a-t cnixltTUOE. 

Dr- H. S. Oabounc, AT^T dupF 
tiumcflf, b^ CIwtftd by Ihe UnLtnJ 
SlalLex J nbematujniiL CcemuitrcR u\ ikiC Ein- 
IC^rMtional E-l^rrrr;lecltTi»3l C^mniaaxkiiv 
tD xerve ax chiErme.Ti t*K Che CiVnHnj^^ ywr. 
F. P. Llcvif-llyr^. fepresenling EKH, and 
XV K_ G. Efaker, repfeMTillfl^ RMAj 
have b«Ti mmed So ^iri the V^SC 

e-jf-p^-.-utave convmJttee.. .. y-ayor Martin H. 
KerineHy -oi ll^ugn dexijinnaled Ihe 
UTth Li[ Oclokc I 1<i ^ BI ^rational EiSw:- 
crbcil LLvhig Week ax a tci^ule to ih^ 
isKCHicnl -Aitii'jil Naliinncil Teft^aiu^ arid 

El-tdrir-^l r-iwinj Show which, will be 
heE^I daring- tliat vieek at tile 
Cotistnm. . T Pyrkky^ chuir- 

rnan od Eh^ hoard od PhLIco, hax been Ap- I 
puinded In Ihe ^ DtCJCd institute 

Ilf T^hnnlogy, E^iladel-pbia. . - l WPjBi 
che FfOvltkiiCe /nursMrri FM bUeloo. will 
soon ha-ve an all-xteeJ maater emrlTnl 
TMm cOnaC-le. Tlw t^loltK COUtalrun® 
thrj^ xefd'iiirnx, hailt hy K.CA, hax- pravi- 
xlnrea it?r Eeeddij^ Innr OLFtC^itl^ fliaikn^Cp 
H-nd rrvnrrol tef^ input cxrcuL-tx- ^ . .Xd. 

.1 Mninr, chiel -eni^infier &f WBT^ Vi'iil 
scFTHi in fi similar eapn^aty for WDTV, 
■QiarlotL^ North Caratinl. . Robcrl 

[CuhJ hai he^-orrie the Gatei Radio C€f. 
laelJ enyinttr fot Ark^n^AAj MhAls&ipfU. 
LnuExsana and wextern Termexxee, with 
lieBdoiiaTifTS bi Mffiijibit Edwin I. 

{inthroan and Co. of Chkufin, have brtn 
Ucchstd by G. E. CO marud^ctarc horizoa- 
lal xweep -ind Myh. -roEtAf^e iTSnxEcnTlIC-rB 
lor TV recciverL A-rjcordinff to G. Ei. 
this ItPCitfoi-ravr will j Fjfl^ E6'" pic- 

Lin^e tuEie w'ith a xinj^E 6 BG€iC 4nd prO- 
a[> lo SJ hv afiixit syf^ly. ■ ■ ■ Fari 
Hedley, TomuTly with llcnitir and E^ar- 
tVI, has. b^n |(ianicit Bdvicf-[Lun.g anrf 
promntHn -nzanar-CT tor WeS-tlnuKtiUie 
FItttrir. 
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FREQUENCY MEASUREMENTS UP TO 3,000 MC 
WITH ACCURACY OF ±25 PARTS PER MILLION 


•Between 100 and several thousand megacycles, the present 
accuracy oi heterodyne frequency meters ranges between 0.01 
and 0.1 per cent. Continually increasing importance of fre¬ 
quencies within this range call for increased accuracy of 
measurements. 

A reference standard and precise interpolation offer the 
simplest, most inexpensive and most direct method of in¬ 
creasing the accuracy of heterodyne frequency meters. 

The. Type 1110-A Interpolating Freouency Standard is 
coniposea of two units: a frequency standard variable over a 
range of 1000 to 1010 kc (1%), and a multivibrator unit foe 
frequencies of 1 Me and 100 kc. The frequency standard con¬ 
sists of a temperature-controlled 950 kc crystal oscillator, a 
highly-stable 50*60 kc bridge-type variable-frequency L-C 
oscillator, a modulator and a filcer for selecting the sum of 
the two frequencies ac the hnal output. 

When the 100 kc multivibrator is used, the 100th harmonic 
has a range of 1% as the standard frequency is changed over 
the full range of the dial, covering 10.0 to lOT Me. The 
multivibrator harmonics give complete frequency coverage 
from 100 Me upward for the 1 Me unit, and from 10 Me 
upward for the 100 kc unit. 


FEATURES 

ACCURACY OF MEASUREMENT: ovet-all accuracy is =b25 l>arcs 
per million using oscillator dial directly. If oscillaror is 
carefully trimmiS in terms of the crystal, the over-all 
accuracy is limited principally by the error of rhe crystal, 
or about ilO parrs per million ac room temperatures. 

SIMPLE TO CHECK ABSOLUTE ACCURACY: harmonics of multi¬ 
vibrators fall ac all WWV standard frequencies. With suit¬ 
able receiver the absolute accuracy, including that of the 
950-kc crystal, may be checked readily, 

ZERO BEAT ADJUSTMENTS^ no need for wide*band circuits or 
wide-band interpolating methods. 

The Type 1110-A Interpolating Frequency Standard can 
be used for frequency measurements with high-frequency 
receivers provided the receiver calibrations can identify fre¬ 
quencies if separated by as little as 1 per cent. 

TYPE inO-A INTERPOLATING FREQUENCY 

STANDARD. $725.00 


TYPE 720-A HETERODYNE 



90 West St., New York 6 920 S. Michigan Avc., Chicago 5 1000 N. Seward St., Los Angeles 38 


FREQUENCY METER 

/Is fi io 1^0 11 IO-a inslru- 

iJits h^icroilfjfiB /reQurncy mtur will be 
/ountl to bt yartictftfirl// nsf/tU a /up 
to 01 Uojit 3000 ^fc. /t emjHoi/A a butler 
f vning circrfit. the osefUaiOf ttegocney htlno con- 
iinuoiuUt oOiusiahlc and dvrea-tcadinp^ from 100 
to .200 (Uc. A &ilLcon crysial detector i$ used, itith 
a S-stme oodioompltfler, Theoul)yut of the 
fitr optraU^ a pnnei meter nnd o buOt in loud¬ 
speaker. For neod-teicphone, detection of u'eak 
sigjiaii, a tack is proiidetfon the panel. The entire 
Mil// is bcutcrtt-oitcroicd and compietet}/ iv/A 
contained 

TYPE 7Z0-A HETERODYNE 

FREQUENCY METER. $360.00 


GENERAL RADIO COMPANY 

Cambridge 39, Massachusetts 























FlElO tNt£NM 


The new Portable FseU-fntetisity Meiery 
RCA Type WX-2B shown one-third actual 
size. A loop antenna is hath right into the lid! 




mf-r 


a truly portable Field-Intensity 


• Weighing only 1214 pounds—including bat¬ 
teries, here’s a small, compact field-intensity 
merer of high accuracy that carries around like a 
portable radio . . . and operates almost as simply. 
You tune in a signal, adjust a huiluin calibrating 
oscillator and receiver gain . . . and read signal 
intensity directly in microvolts-per~fneter. No charts, 
curves, or correction factors to worry about. No 
computations to make. 

Designed with a wide sensitivity range of 10 
microvoJts/meter to 10 volfs/meter,Type WX-2B 
enables you to make field-strength readings any¬ 
where—from rhe very shadow of your trans¬ 
mitter, to the toughest location "down-in-the- 


noise.” Plenty of front-end selectivity, too. Loop 
antenna Q is approximately 100 at one mega- 
cyclei An r-f amplifier stage provides a very high 
order of image rejeCTion. 

Power supply; Ordinary flashlight dry cells foe 
the quick'heaiing tube filaments—and a 67-volt 
banery of the size used in camera-type radios for 
the B supply. 

A lor easier now ro get the facts on your cover¬ 
age, service area, and antenna efficiency . . . with 
RCA's new portable WX-2B. Ask your RCA 
Broadcast Sales Engineer for the facts. Or write 
Department 23-H, RCA Engineering Products, 
Camden, New Jersey. 
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RADIO CORPORATION of AMERICA 


tuamstRiiia pROOutn rrrartmiht, eAMOtR. h.j. 
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